
Controllable 

Spinal anesthesia 


T HE Pitkin method of controllable spinal 
anesthesia is extensively employed because 
it is dependable, and largely eliminates shock, vomiting 
and postoperative complications. 

Anesthesia may be confined to the perineum and legs, car- 
ried to the umbilicus or extended to the costal margin. 
The duration of anesthesia can be regulated by the 
amount of Spinocain injected. The blood pressure is 
maintained by a preliminary injection of Ephednn-Novo- 
cain solution. . . K _ 

SPINOCAIN 


REG U S PAT OFTICE 


Illustrated booklet on request 


Spinocain is supplied in 2 cc 
and 3 cc ampules, boxes of 10 
Also tn combination packages 
containing 5 ampules of Spmo- 
cain (2 cc or 3 cc ) with 5 
ampules of Ephednn-Novocain 
solution 

Ephedrm-Novocam solution is 
also supplied separately in 1 cc 
ampules (50 mg ephedrin) or 
2 cc ampules (100 mg ephe- 
drm), boxes of 10 
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Motion Picture on Spinal Anesthesia loaned 
without charge to medical schools, societies, 
hospital staffs, etc Write for details 


& METZ LABORATORIES, Inc. 


NEW YORK CITY 


Through the Ages — 

Nothing 

Has ever replaced Actual Cautery 

THE NEW POST 
UNIVERSAL CAUTERY 

PORTABLE— SILENT— DEPENDABLE 

MINOR, INTERMEDIATE AND MAJOR DUTY 
WORKS ON A C OR D C HOSPITAL OR OFFICE USE 

“STANDARD EQUIPMENT ” 

Ask your dealei or write for leaflet on “Untveisal Model” 

Mention Dealer’s Name 

Post Electric Co., Inc. 7 East 44th st., New York 



INDEX TO ADVERTISERS 


(Continued on Page 6) 

SURGICAL INSTRUMENTS page 

American Stainless Steel Company j 

Clay- Adams Co !g 

Electro Surgical Instrument Company j8 

George Tiemann & Co 6 

MacGregor Instrument Co 211 

Post Electric Co , Inc 4 

Prometheus-Electric Corp 21 

Taylor Instrument Companies 22 

MISCELLANEOUS 

Carl Zeiss, Inc 20 

Chicago Institute of Surgery 18 

Max Wocher & Son Co 3 

A A Marks 3 

X-RAY PLATES AND APPARATUS 

Eastman Kodak Co 19 

General Electric X-Ray Corp 9 

LABORATORIES 

Abbott Laboratories 5 

H A Metz Laboratories, Inc 2 

Operay Laboratories 14 

LIGATURES 

C De Witt Lukens 16 

Davis & Geek, Inc 16 

Johnson & Johnson 15 


4 


TWO TIEMANN SPECIALTIES 



FULL SIZE # S/894S 
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extra precaution 

against infection gives 
added assurance to the 
obstetrician" 



Says Dr Herbert Thoms 

Referring to the use of 
IODINE in preparing 
patients for delivery... 


The mcmteiaice of asepsis, even m normal del, very, offers many 
problems hat are not encountered even ,n surg.cal work We 
have concluded that Tincture of IODINE, one-third strength, offers 
a solution that is almost I deal ,n obstetric work In cases of ore- 
cipitate birth, it is nearly always possible to use IODINE at least" 


The quotation is from a paper by Dr Herbert 
Thoms, referred to in the comprehensive new 
booklet, IODINE in Obstetrical & Gynecolog 
ical Practice, ' which covers the use of IODINE 
in this field in a most comprehensive and 
authoritative fashion 

The booklet embraces clinical reports of the 
use of IODINE as a preliminary to obstetrical 
maneuvers, in obstetrical and gynecological 


operations, in mtra abdominal surgery, m the 
diagnose of cervical cancer and ,n gynecolog 
it 9 ,™* generally I, lnc ludes prescrip 
ons that have been used successfully in the 

Conditions GyneCO, ° 9,Cal a " d Obstetrical 
be . 9 lad >° you a comphmen 

-Today 7 Me ' Send m y° ur WH 


IODINE 

120 BROADWAY 


educational bureau 

NEW YORK 


Nothing takes the place of IODINE 


Kalmeiid Catgut 

G ERMICIDAL Exerts a bactericidal ac- 
tion in the suture tract Supersedes 
the older unstable iodized sutures Impreg- 
nated with che double iodine compound, 
potassium-mercuric-iodide t Heat sterilized 


Kal-dermic Skm Sutures 

“llIIAL I OR m'KMA-CLOsUKP* 

A NON-CAPILLARY, heat sterilized su- 
ture of unusual flexibility and strength 
It is uniform in size, non-irritating, and of 
distinctive blue color Boilable 



The boihble gride is unusually flexible for boilable 
catgut, the non-boilable gnde is cxtremelj flexible 


TWO VARIETIES 


BOILABLE* 


NON- 

■BOILABLE 

NO 



NO 

I 205 

Plain 

Catgut 

> 4°5 

1 225 

io-Day Chromic 

1425 

1245 

2 o-Day 

Chromic 

H 4 S 

I 285 

40-DAY 

Chromic 

1485 

Sizes 

000 00 

012 

3 4 


Approximately 60 niches m each tube 
Package of 12 tubes of a size $3 00 
Less 20 °fo on gross or more or £28 So, net, a gross 


Ka?igaroo Tendons 

G ERMICIDAL, being impregnated with 
potassium-mercuric-iodide t Chromi- 
cized to resist absorption in fascia or in 
tendon for approximately thirty days The 
non-boilable grade is extremely flexible 

Ir.- 'J -TlSxrf ftj 

NO 

37 ° Non-Boilable Grade 

380 *Boilable GRADr 

Sizes o 2 4 6 8 16 24 

Each tube contains one tendon 
Lengths vary from 12 to 20 inches 

Package of 12 tubes of a size £3 00 
Less 20% on gross or more or $28 80, net, a gross 
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D&G Sutures are 
always found 
neutral under the 
most delicate ti- 
tration tests This 
is one of the rea- 
sons they uniform- 
ly behave well in 
the tissues 


NO INCHES IN TLDE DOZEN 

550 Without Nffdlf 60 $3 00 

852 Without Nlfdi r 20 1 50 

954 With 16 -Cur\ ed Ni fdi e 20 240 

Sizes 000 00 o 

(risr) (vrim m) (coaksi) 

Packages of 12 tubes of one kind and size 
Less zofo discount on one gross or more 


Kal-dermic Tension Sutures 

I DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size 


INCH F S IV TLIJF DOZEN 

555; Without Nei dlf 60 $3 00 

Sizes 123 

(iini) (medium) (coarse) 

Packages of 1 2 tubes of one kind and size 
Less 2 ofo discount on one gross or more 


3 

(coarse) 


Atraumatic Needles 

F or gastro-intestinal suturing 
and for all membranes where minimized 
suture trauma is desirable Integrally affixed 
to 20-day Kalmerid catgut Boilable 


THEY DO NOT BEN 


D HERE _ ) 



illustrations are fi\ l eighths size 

NO INCHES IN TUBE DOZEtf 

134.1 Straight Needle 28 $3 00 

1342 Two Straight Needles 36 3 60 

1343 %-Circle Needle 28 3 60 

1345 '/2-Circle Needle 28 3 60 

Less 20% discount on one gross or more 

Sizes 00 o 1 

Packages of 12 tubes of one kind and size 


DAVIS & GECK, INC - 217 DUFPIELD ST - BROOKLYN, N Y 

D&G Sutures are obtainable from responsible dealers everywhere, or direct, postpaid 


D&G I-al-dermic 


Sutures for Skin and Tension JdTork 



D&G Kal-dei mi c Skin and Tension Sutui es 
possets all the meiits of silk, stlkwoim gut, and 
hoi sehati , with none of then disadvantages 


NON-CAPILLARY— Unlike silk, they can- 
not act as a wick to draw infection 
inward from the surface 

EXCEPTIONAL SI RENG I H — Even the 
smallest size is stronger than horsehair 

UNUSUAL FLEXIBILITY — Unlike silk- 
worm gut, they are pliable under all 
conditions, and will not crack 


D&G Kal-dermic Sutures are sterilized 
by heat, are non-irritating, uniform in 
size, and of distinctive blue color They 
are unaffected by age, climate, or light 
Prepared in sizes ooo, oo, and o, in 
twenty and sixty inch lengths without 
needles, and in twenty inch lengths 
with needles Also in sizes i, 2, and 
3 m sixty inch lengths without needles 
for tension work All tubes are boilable 


DAVIS & GECK, INC - 2 I 7 DUFFIELD ST - BROOKLYN, NY 



NEW LEA & FEBIGER BOOKS 


New Work 


Just Published 

ACCIDENTAL INJURIES 


The Medico-Legal Aspects of Workmens Compensation and Public Liability 
By HENRY H KESSLER, AB,MD,FACS,FAPHA. 

Medical Director, New Jersey Rehabilitation Clime, Consulting Orthopedic Surgeon, Irvington General 
Hospital and Essex County Hospitals, Chairman of the Committee on Standard 
Practices in Compensation for Occupational Disease, etc 
Octavo, 718 pages, with 157 engravings Cloth, $10 00, net 

T HIS book answers the medical questions which most commonly arise m accident litiga- 
tion — the relation between injury and disease, the probable period of disability and the 
proper valuation It covers occupational diseases and rehabilitation, both physical and voca 
tional, and it is based on the widest personal experience, supplemented by the findings of 
foreign experts There are chapters on traumatic pathology, bio mechanics and end results 
of trauma The different methods of estimating traumatic disability are discussed with emphasis 
on the correct guide, — the functional basis 


New (4th) Edition SURGERY Just Published 


Its Principles and Practice 

By ASTLEY PASTON COOPER ASHHURST, M D , F A C S 

Professor of Clinical Surgery, University of Pennsylvania, Surgeon to the Episcopal Hospital and 
Philadelphia Orthopaedic Hospital and Infirmary for Nenous Diseases 
Octavo, 1189 pages with 15 colored plates and 1063 engravings, mostly original Cloth, $10 00, net 

T HIS new fourth edition is a real achivement m condensation It contains no superfluous, 
inadequate or antiquated material No single volume better presents all of the funda' 
mental principles of surgery, surgical pathology, surgical diagnosis and operative technique 
Into it has been compressed all of the material that furnishes the foundation of surgical 
knowledge, without which the surgeon is lost, whatever his operative skill Its statements are 
clear, accurate and definite, making it an ideal basic book for the student and a reliable, use 
ful, daily reference work for the practitioner 

DISEASES OF THE ~ 

NOSE, THROAT AND EAR 

Medical and Surgical 

By the late WILLIAM LINCOLN BALLENGER, M D , F A C S 
Revised by HOWARD CHARLES BALLENGER, M D , FACS 

Associate in Oto Laryngology, Northwestern University Medical School 
New (6th) edittoru Octavo, 1138 pages, with 583 illustrations and 29 colored plates Cloth, $11 00, net 

T HIS new revision of the best known text in its field maintains the high standard of its 
predecessors In addition to the revisionary work of Dr Howard Charles Ballen<mr 
Dr Alfred Lewy, of Chicago, has made important contributions to the section on the Ear 
and Dr Gabriel Tucker, of the University of Pennsylvania Graduate School of Medicine 
and Dr Chevalier L Jackson, of Temple University School of Medicine, have prepared a 
new and important section on Bronchoscopy The book is well balanced between operative 
local and general treatment and every effort has been made by rewriting, illustration and 
arrangement to add to its clarity and helpfulness 


LEA & FEBIGER 

Please send me □ Kessler on Accidental Injuries, $10 00 □ Ashhurst’s Surgery, $10 00 □ Ballenger’s 
Nose, Throat and Ear, $11 00 □ Catalogue 
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Pi oducts 
of Reseat ch 

V^^TILLS AND CONDENSERS used m tlie 
reduction of Insulin, seen from the second floor level— a view m the 
b tones of Eli Lilly and Company, Indianapolis, m which are made 
ILETIN (INSULIN, LILLY) 

The first Insulin commei ctally available in the United States 

IVER EXTRACT No 343 EPHEDRINE PREPARATIONS 

MYTAL SODIUM AMYTAL PARA-THOR-MONE 

and an extensive line of Pharmaceutical and Biological P, oducts 

Fnr Use Under the Direction of Physicians 


There can. be but one 
solution to the problem 
of surgical 
lighting 



This picture shows 
the position of the 
Operay Multibeam 
used for hyster- 
ectomy 


When positioned for 
\agmal work the light 
is directed into the 
deep cavity at a con- 
venient angle 


This illustration 
here reproduced 
in miniature was 
made from an un- 
retouched photo 
graph and none 
of the usual 
stratagems for 
strengthening the 
picture were em- 
ployed The plate 
was exposed only 
during the brief 
interval necessary 
to register the fig- 
ures, table and 
fixture and the 
illustration was 
made directly 
from an unre 
touched print It 
tells its own story 
The three heads 
almost touching 
are bending over 
the operating field 
directly in the 
path of the light 
The position i s 
for laporotomy 


Without comparable mechanical features be- 
tween Operay and other types, your decision 
must be based on lighting results plus 
adaptability and convenience In considering 
these three values, if proper comparison is 
made, there can be but one decision — Operay 
Certainly the whole field is sharply divided 
between the distinctively designed Operay 
and all others which are definitely like one 
another in design The selection therefore is 
not between various makes but between all 
those which are built with a fixed lighting 
source, unchangeable or inconvenient, re- 
stricted adjustability, and the multiple di- 


rected beam of Operay’s completely portable 
lighting source that projects into any cavity 
no matter how deep, or how placed, and can 
be instantly changed from one position to 
another 


surgeons everywhere have, by their 
selection voted for Operay’s “Flexible as a 
Flashlight adjustability and we feel we are 
warranted in saying “There should be at 
least one Operay Multibeam in every hospi- 
tal tor deep cavity illumination 

de e t n ads f ° r hSt ° f mStaI,atIons and complete 


OPERAY LABORATORIES 
7293 S. Racine Avenue, Chicago 


“Flexible as a Flashlight” 

OPERAY MULTIBEAM 
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Make the Test Yourself 








BURR ROLAND CARTER 


bone posteriorly A blood transfusion was given the day before operation, which was 
done in June, 1925 At operation the tumor was exposed by reflecting the soft tissues 
from it, rongeuring away a thin shell of bone at the angle of the jaw, and peeling 
the tumor out of its bom bed This was readily done as there was a \ery definite 



Fig 3 — Case T Shotting local recurrences Tig 4 — Case I Shotting end result after radical re 
after conscnatne remotal section of jaw 

cleavage plane The tumor was slightly torn at one point The patient was fed with 
a nasal tube for two weeks The com alescence w'as complicated by an osteomyelitis of 
the jaw which readily cleared up following the extrusion of a sequestrum The 
patient remained well until January, 1927, eighteen months after the first operation 



Fig 5— Case II Flc 6 —Case II Note the infected sloughing 

areas 


At that time she returned to the hospital with several large and small recurrences 
in the bone and in the soft tissues A second operation was done and the jaw resected 
from angle to angle She has remained well (Figs 3 and 4) 

Pathology — The tumor was found to contain man\ C 3 St-lihe areas of \ar\mg size, 
being as large as 7 centimetres 111 diameter These c\ sts as a rule contained 
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BURR NOLAND CARTER 


arten on the right side was done with a piece of tape The wound was left open 
until the completion ot the operation when the constricting band was removed and 
the wound closed At opeiation the soft tissues were reflected off the tumor, the 
ulcerated skm areas being left attached to the tumor mass The jaw was sawed 
through to the left of the middle line, and the tumor-bearing area swung out and 
the jaw disarticulated at the tcmporo-mandibular joint There was practical!} no 
arterial bleeding owing to the ligation of the common carotid, but there were huge 
veins which entered the tumor from the region of the antrum and the temporal 
fossa The wound was closed without drainage A second transfusion was gnen 
while the patent was on the operating table at the close of the operation Following 
the operation the patient was fed with a nasal tube for sc\eral weeks until she 
could swallow and chew her food satisf ictoril} An uneventful reco\er} ensued The 
patient has remained well to date (Fig 7) 

Pathology — On section the tumor was found to consist of mam cysts filled with 
gelatinous matuial The bone was practical!} entirch destroved There were man} 
areas of solid cellular tumor interposed among the c}sts There were mail} hard, bom- 



like areas in the tumor The micioscopic sections showed an example of all of the 
t}pes of cells described in ad imantmoma (Figs 8 and 9) 

Case III — J W , female, aged thirt} -one, M-7906 Admitted to the Cincinnati 
General Hospital, August 1927 Twelve \ cars before admission a lump was not ced 
in the right lower jaw following the remo\al of a tooth The tumor grew' steadily and 
slowly until two years before admission when it began to grow' larger rapidly, and to 
cause a great deal of pam Six months before admission the tumor mass was incised 
by the family physician Some thin, bloody fluid escaped From then on until her 
admission to the Cincinnati General Hospital a few’ months later she lost considerable 
weight and strength owing to hei inability to masticate her food When admitted to 
the hospital her temperature was 99°. pulse 100, white blood cells 8,000, red blood cells, 
4,000,000, haemoglobin 90 per cent The patient’s general condition was good She 
presented a tumor mass occupying the mandible from the temporal mandibular joint 
to the point of the chin This mass extended well into the mouth where it had 
separated the teeth widely and had thinned the bone out to a very thin sheet over 
most of the tumor on its lateral aspect Ping-pong ball crepitus could be made out 
over most of the tumor There yvere a few soft, cystic areas Operation was done 
August 30, 1927 A ligation of the external carotid artery was done as a preliminary 
The jaw yvas sayved through yvith a Gigli saw' just medial to the left second incisor 
The tumor mass and jaw yvere swung laterally and disarticulation of the temporo- 
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BURR NOLAND CARTER 

in the upper jaw, which are more often solid, and consequently are more 
malignant and of more serious prognosis The tumors are found within 
the alveolar borders of the jaw and expand the bone to parchment-like 
thinness as they enlarge, giving rise to the ping-pong ball crepitus so often 
elicited The tumor may break through the bone and extend into neighboring 
structures 

Adamantinoma occur chiefly m adults and many are found in patients 
from sixty to seventy years of age Our tumors were all m women, which 
is in accord with the fact! that they are more often affected than men It 
is of interest to note that in each case there was a history of the tumor 
beginning after the exti action of a tooth Trauma or infection, and con- 
tinued irritation, are supposed to produce the stimulus to the paradental 
epithelial debris necessary to start the growth, and thus produce the tumor 
The tumors grow slowly Two of our cases showed a duration of twelve 
years and one of eleven There was no metastasis in our series This type of 
tumor rarely metastasizes Ewing 3 has seen metastasis twice to the cervical 
glands Of Simmons 2 twelve cases two showed late metastasis to the cervical 
glands 

All three of our cases had had one or more conservative operations 
followed by local recurrences, and with each recurrence the tumor reappeared 
more promptly and grew more rapidly Simmons 2 found that in ten of lus 
twelve cases recurrences followed local removal We have practised and 
advised radical resection of the jaw All of our cases have remained well 
following such a procedure New 4 reports one case treated by surgical 
diathermy with local recurrence in three months but on second destruction 
by diathermy the tumor has not reappeared for two years Preliminary 
ligation of the external carotid in one case and temporary' occlusion of the 
common carotid in another considerably facilitated the removal of two of 
the huge tumors m my senes Feeding with a nasal tube during convalescence 
was practiced in all three cases and transfusions were used tv ice in the 
debilitated and anaemic patients 

BIBLIOGRAPHY 

1 Murphy, J T Radiology, vol m, p 377-382, 1924 

2 Simmons, C C Annals of Surgerv, vol Kvmiii, p 693, October, 1928 

3 Ewing, James Neoplastic Diseases, p 709, 1922 

‘New, G B Surg Clin of North America, vol ix, p 80, February 1929 
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found in our senes It is of intei est to note that only two of the mild cases 
had a history of diabetes, and one of these syphilis No other chronic ail- 
ments were piesent Two of the fatal cases had an incision and drainage 
done, with very little pus found No ligations of the facial veins were done 
I desne to emphasize the fact that m the Lebanon Hospital senes no case of 
primary stapliylococciis-aw cits infection of the face, lips or nose was present 
in any patient below the age of twelve yeais Hudson- reported a fatality in 
a patient of fourteen years of age Incidentally, a number of surgeons, 
pathologists, paediatricians, and medical men were questioned relative to the 
latter, and none recalled having seen a case below the age of twelve years 

The suddenness of the appearance of this condition, the rapid progress of 
the symptoms, the high mortality rate, the frequency of this condition from 
adolescence onward and the fact that healthy, well-nourished individuals are 
prone to this infection, with dramatic teimination of life, makes this subject 
an impoitant one Dr Walton Martin 3 asked the follownng questions ( a ) 
What is the interpretation of this particular gravity of infection by s milar 
organisms in certain cases ? (b) Why had be five deaths only among eighty 
caibuncles of the neck and back, many among the old people, enfeebled, the 
diabetic, and seven deaths in carbuncle of the lip in persons all below forty-five 
years old ? ( c ) Why had death followed piomptly on admission? These 
questions have been present m the minds of many, and it becomes necessary 
to examine all the known factors in this condition 

Anatomy and Physiology — In procedtng with this phase, we must consider the skin, 
and the venous system from the anatomic as w'ell as the physiologic view in order to ap- 
preciate what nature contributes to the gravity of the condition in question 

The skin of the face is unusualh thin for protective coiering of so important an area 
and is exceeded m thinness only by the skin of the ey elids and prepuce 1 As a result of 
this peculiar anatomic characteristic it is mtenvoven with the underlung structures, as 
the muscle fibres bloodvessels, lymphatics, and the unusual small amount of subcutaneous 
tissue The skin in this area is extremely vascular, rich in glands and hair follicles It 
is obvious that such important structures as the \eins become here apparently superficial, 
more so than any localized important \enous vessel or vessels elsewhere in the body 
One of the mam functions of the skin is its protective mechanism The skin is so often 
the subject of staph\ Iococcus infection for the rollowing reasons (a) The epidern al 
invaginations — the piliary follicles allow' the entrance of and harboring of dirt and or- 
ganisms (b) It appears that the staphylococcus finds its natural home in the follicles, 
and it appears too, to have a special affinity for the skin, just as Bacillus dysen'eu has 
for the large bow’el 0 

The skin has some muscle fibres attached to its lowest layer and there is little con- 
necting or subcutaneous tissue present This is an important fact for the allowance of 
distention produced by any inflammatory material between the skin and the underlying 
structures The mam substance of the lips is made up of connective tissue and muscle 
fibres There are nine muscles, one of which is a true sphincter The orbicularis oris and 
the other eight are bilateralh placed, comergmg toward the sphincter, giving rise to a 
network of muscle fibres whose function is like the muscles of the extrem ties 11 hence, 
when the lips are rawing, the muscle fibres are constricting the blood content, and thus 
assist in accelerating the blood flow into the general circulation 

The aenous network of the face lips, nose and cavernous sinus are united through a 
moderateh complicated structure of superficial \eins The facial \ein, which is the 

8 



IRWIN I KOSLIN 


is resistant to heat, cold, chemicals and can survive ior weeks m dried pus Its patho- 
genicity m man is evident as the simple lubbmg of the organisms into the surface of 
unbroken skin, and will give rise to a bod and the introduction of a few cocci from a 
septic case into a wound may lead to a fatal pyaemia 11 It is, however, characteristic m 
its ability to produce pyemia, as well as an acute localized suppuration, especially m 
connection with skin and subcutaneous tissue, and from here spread and localize itself 
m independent tissues of the body” 

Immunity to staphlycocci is not present m the blood as a rule Immunity to a definite 
strain may be developed when the individual has been previously infected, as in multiple 
furunculosis, or by the use of a vaccine It is a known fact that the bodv at times is 
unable to produce sufficient antibodies to ward oil a localized or general infection In 
many instances, there will be just sufficient antibodies, as well as a cellular response, to 
localize and hold an infection to its entrance point but while this is taking place, the 
organisms are still alive, and growing, but often with slight trauma such as cutting, 
squeezing, etc , the bacteria enter the circulation and spread throughout the body Ser - 
erity of infection depends upon the following (n) Resistance of the host, ( b ) yirulence 
of the organism and quantity , (c) susceptibility, and (d) the specific responses of the 
body 5 

Pathologic Physiology — A young man notices a small pimple on his cheek 
(nose or lips), probably the result of a scratch, contusion or cut The ad- 
jacent skm area is swollen and painful, as result of the inflammatory disten- 
tion Three or four clays pass the pimple has inci eased in size, the lower 
eyelid is beginning to swell, the face is swollen, the infected area is larger 
and appears to be "ripe” to the layman He squeezes and expresses a little 
pus A day or two later the condition either improves or the face becomes 
more painful, the eyelids more oedematous, the inflammation appears angry- 
looking, shooting pains in the head and severe headaches and fever The 
mechanical pressure during the process of squeezing broke clown nature’s 
harrier of defense — the indurated circumscribed gianulation tissue — and the 
organisms which were in the localized area, gradually increasing m virulence 
spread, producing a phlegmon The facial vein becomes involved and a 
phlebitis follows The primary focus (hair follicle) at this time extends 
through the skin layers to a circumscribed area of inflammation which is in 
the underlying tissue and important venous structures, and thus communicate 
directly with a vein or its branches The result may be (a) a localized throm- 
bophlebitis of the facial vein or (b) a minute erosion of the vessel communi- 
cating with the phlegmon The facial vein, because of its patency and absence 
of valves, allows the inflammation to spread without any resistance m either 
direction, namely, upward toward the superior ophthalmic which enters the 
cavernous smus, or downward to the deep facial which enters the pterygoid 
plexuses, and on to the cavernous sinus The first direction is retrograde and 
the commonest form of spreading of this infection At this stage the bacteria 
may enter the blood-stream either («) through the minute erosion of the 
blood-vessel, or (b) due to a thrombus The supply of bacteria to the circu- 
lation gn es rise to a septicaemia with or without metastatic abscesses m other 
organs The formed thrombus may (a) enlarge and extend through the en- 
tire length of the facial vein, thus obliterating the lumen of the vessel, (b) 
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the oigamsm (staphylococcus) with surprising ease, if the primary source 
of infection is removed ” 

At the Lebanon Hospital, in thirty-four casts of infection of the neck, 
there was only one death, while in Doctor Martin’s series of eighty infections 
of the neck, there were five deaths In these two series, theie were a fair 
number of the old, chronically ill, and feeble patients The leason for the 
lowei mortality in infections of the neck is the fact that the skin of the back 
of the neck is very thick, subcutaneous tissue is excessive and presents a 
greater barrier to the spread of the infection, and when it reaches the sub- 
cutaneous layer, the venous vessels are not as numeious and do not dram into 
or communicate with an impoitant structure such as the cavernous sinus 
However, death may occur with infections of the neck due to the virulence 
of the invading organisms and the lack of resistance of the host just as deaths 
do occur in pneumonia, diphtheria, etc We can thus state that the organisms 
that have produced a severe carbuncle of the neck, with recovery if placed in 
the danger area of the face, most likely will present the usual picture described 
above with termination of life 

The fact that the hair follicles and sebaceous glands are not well developed 
until after puberty is the possible reason for the fact that furuncles or car- 
buncles of the face are not usually present before puberty 

From the primary focus, secondary pathologic complications may develop 
The question arises, is the spreading of the primary infection through (a) 
the lumen of the veins, (b) the lymphatics, or ( c ) a combination of both’ 
Lenhartz 17 cites cases to show that death may occur from a blood-stream 
infection, without any thrombophlebitis of the facial or ophthalmic veins, 
and admits the possibility of lymphatic and cellular routes However, Doctor 
Martin commented as follows “'Iheie is no record, however, of a careful 
dissection of the small veins (facial tributaries) of the face ” The onl} com- 
munication between the face (lips and nose) and the skull is through the 
venous network, as described The repeated post-mortem findings by numer- 
ous observers m a large percentage of cases have conclusively demonstrated 
that the facial vein and its tributaries must be the vein involved to lead the 
infection toward the skull The erosion of a vessel without phlebitis does 
occur, as, for example, in tuberculous gland of the lulus of the lung, eroding 
a vessel, giving rise to a blood-stieam infection The absence of a visible 
thrombosis of a small tributary of the facial vein does not mean that there 
are no thrombi present The size of a thrombus, whether it is visible or 
minute and only recognized by microscopic sections, does not influence the 
severity of a blood-stream infection Therefore, the supply of bacteria to 
the blood-stream either due to a visible infected thrombus, macrosopic or 
microscopic in size, or through the erosion of a blood-vessel, will give the 
same clinical picture The lymph from the skull, and from the face (bps 
and nose) does not flow through the same afferent vessels or nodes The 
1) mph can flow in only one direction, that is, toward the heart Infections 
can spread through the lymphatics, but appear to be limited m this condition 
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blood-vessels (Figs 3 and 4) Again the source of the bleeding was not discovered 
The fourth operation was similar to the third, but in \ie\\ of the smaller size of the 
Irenntoma, not so extensive 

The recurring haemorrhages into the pachydermatocele m this case indi- 
cated the senousness of this complication, for they repeatedly threatened the 
life of the patient The surgical problem of preventing its lecurrence was 
not solved The total excision of the pachydermatocele was not seriously 
contemplated for because of its size and position its total removal would have 



Fig i An eriot \ie\v of pTtient showing hr^e Fig 2 — Posterior wew of patient 

m?v us on thighs and diffuse pigmentation o\ er the show mg bathing trunk n*c\ us and large 
remainder of the bod> tumor (pachydermatocele with li-ematoma) 

imolving lumbar region and buttocks 

been difficult and hazaidous The case lemamed unique in our experience 
until 1924 when a patient presented himself who not only illustrated the com- 
plication of haemorrhage but the complication of infection in a large pachy- 
dermatocele His story follows 

Case II— A H Nos J-9375 K-1368, N-6123, N-7783, O-5137 A white man 
aged fort} %ears, was admitted to the Cincinnati General Hospital, December 29, 1924, 
because of the rapid swelling of a tumor of the left thigh following an injur} three 
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its present proportions Three dajs before admission he fell a short distance, striking 
his left hip and bruising the tumor A few moments after the injury the tumor o\er his 
hip rapidly increased in size and then more slowly enlarged until his admission to the 
hospital It became painful and over its most prominent portion showed a bluish-bhch 



Tig 5 — Anterior view of Cose II Fig 6 — Posterior view of C'ise II show 

showing pigmentation over the bodj mg- the pigmentation and small cutaneous 

This photograph was taken after the tumors The photograph was taken after the 

removal of the pachydermatocele removal of the pachvdermatocele and the 

tumor of the right thigh 

discoloration of the skin At the place of greatest discoloration the skin broke down 
and there was a discharge of dark blood and blood clots from the opening There is no 
history of shock following the injury 
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There appeared, however, on the tlurt) -first da) of his admission a small secomhr) 
infection with abscess formation over his right sacrum (the pacln dermatocele was on 
the opposite side) The abscess was opened and cultures from the pus showed strepto- 
cocci Wishing to be sure that there was no other focus of infection the patient was 
subjected repeatedlj to even sort of examination alwavs with negative results Blood 
cultures were alwavs negative 

After this bout of illness the patient was quite rcadv to have the pachj dermatocele 
removed He was, however, greatly weakened and emaciated as a result of Ins pro- 
tracted fever Moreover we did not wish to operate too soon after the infection The 
operation was therefore postponed for over a month 

Opciation — April 25, 1925 The entire tumor was encircled bv an incision carried 
down to the deep fascia of the thigh The greater part of the tumor lay superficial to 
the deep fascia and could readilv be stripped off from tins structure Here and there, 
however, the tumor penetrated the fascia and extended more deepfv into and between 
the muscles and in these locations probablv some of the tumor vvas left behind The 
tumor presented the usual gelatinous appearance and contained numerous large and 
extreme!) thin-walled blood-vessels Its removal however was not attended with 
difficulties or considerable haemorrhage The huge wound vvas drawn together above 
and below as much as possible and sutured There vvas left a large defect which later 
vvas successfully skin grafted (Fig 8) 

The patient vvas discharged from the hospital on Mav 27 1925, apparentlv well 
His subsequent historv does not concern our present subject , but it mav be said that 
two vears after the successful removal of the pacln dermatocele he was rc-admittcd with 
a large tumor of the posterior surface of the right thigh associated with great pain 
This was found at operation to arise from the sheath of the sciatic nerve and vvas 
apparently completely removed It proved to be a sarcoma and following operation a 
series of X-ray treatments vvas given A vear after its removal he returned with local 
recurrences, two of which la) beneath the scar A high thigh amputation vvas done 
because of great pain For another )ear he vvas in fair health, then returned with a 
local recurrence in the amputation stump and generalized sarcomatous metastases He 
remained in the hospital until lus death 

Comments — The hemorrhage into the pachydermatocele in this case vvas 
of no great moment hut the subsequent infection within the tumor presented 
a difficult problem This infection spread rapidly throughout the tumor and 
caused a great increase in its size The furiowed skin became red thinned 
and shiny, the whole tumor mass boggy and cedematous The usual meas- 
ures, such as hot compresses of isotonic or hypertonic salt, of aluminum 
acetate, of epsom salts, etc , had no effect whatever upon the infection More- 
over, after the application of such compresses for forty-eight hours the skin 
always became macerated and threatened to break down Dry heat had no 
more effect Incisions into the mass seemed contraindicated Had incisions 
been contemplated it would have been difficult to decide where to make them , 
moreover, it seemed very problematical what they would accomplish One 
could imagine merely a protruding mass of cedematous gelatinous tissue 
filling the incision as soon as it vvas made, with the possibility of serious 
hiemorrhage from the incised tissue To observe an infection progress for 
thirty-five days with the temperatuie and leucocytes mounting and to be at 
a loss for measures to check it is an unhappy situation, and on several oc- 
casions we were on the point of deliberately excising the entire mass during 
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Comment — This patient entered the hospital with all the signs of an 
acute, severe hsemoi rhage, and died within four hours after Ins admission 
The rapid increase in the size of the tumor with bluish discoloration makes it 
quite evident that the patient bled to death into the pachydermatocele This 
is the first case in our experience of a fatal outcome from haemorrhage 


Before our fourth and last case came under observation there appeared m the 
JAMA, July 17, 1926, a note by Carrington and Bullitt, describing a case in which 
a haemorrhage had occurred in a pachydermatocele of von Recklinghausen’s disease 
The> had failed to find a record of a similar case, having apparently overlooked the case 



Fig 9 — Anterior Mew of 
C*ise IV showing pigmentation 
and cutaneous tumors Photo 
graph taken after the e\acuation 
of the temporal luematoma 


Tig 10 — Posterior Mew of Case 
IV showing the areas of pigmentation 
and cutaneous tumors This photo 
graph also was taken after the evacua 
tion of the temporal h-ematoma 


Fig 12 — Lat 
eral Mew of Case 
IV The photograph 
was taken after the 
e\acuation of the 
h-ematoma The 
tumor present before 
operation is out 
lined on the scalp 


described by one of us in 1917 This patient was a colored man, twenty -two years of 
age, who since childhood had had numerous small nodules scattered over his body and 
several of larger size, the largest, the size of an orange located on the right flank 
On the morning of July 28, 1925, he was struck upon the right flank by a falling 
tree Thirty -six hours after the trauma a swelling involving the pachydermatocele 
appeared and within two hours increased to the size of his head When seen there was 
a mass upon the right side extending from “the lower costal margin to the crest of the 
ilium and from the erector spins muscles forward to a line mid-way of Poupart’s liga- 
ment ” The mass was soft and fluctuant The patient’s general condition was good and 
he apparently quite failed to show the symptoms of hsmorrhage seen in two of our 
cases An operation was performed August 3, 1925, and an incision into the mass 
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over the left temporal region It displaced the ear downward and extended sufficiently 
tar forward to close the left eje The skin o\er the tumor was tense, rather shin), 
but did not present the usual appearances of a pach)dermatocele The swelling was 
somewhat tender and was defimtel) fluctu mt An X-ray of the skull was negative 
lhe patient’s temperature was ioi°, and his leucoc\tes 11,500 During the patient’s sta> 
(two da)s) in the hospital before operation w is undertaken, the mass ver) definitely 
increased in size In view of our former experiences, the diagnosis of li emorrhage into 
a tumor of von Recklinghausen’s disease was made, although in this case a definite 
external tumor resembling a pachvdcrmatocele w T as not present 

Opciatioit — September 21, 1926, (Dr Max Zinmnger) A vertical incision was 
made o\er the tumor mass in front of the ear and parallel to the fibres of the temporal 
muscle On dividing the galea the temporal muscle appeared greath thickened, dark 
red in color and apparentl) infiltrated with blood The muscle was incised and a large 
amount of blood clot evacuated The swelling consisted of a huge lrematoma which la> 
between the temporal muscle and the periosteum covering the bone The bone was 
nowhere exposed After the fluid and clotted blood were evacuated there appeared 
a large cavity lined with a gelatinous, dark, reddish tissue of considerable thickness and 
defimtelv resembling the nnxomatous tissue occurring in pachv dermatoceles A con- 
siderable portion of this gelatinous tissue was excised for microscopic section No 
source of bleeding was found The wound was closed without drainage 

The microscopic section of the tissue excised showed a ver) loosel) formed, 
cedematous-appearing tissue, containing numerous fibrous-tissue cells, with here and 
there an attenuated strand of muscle Some of the cells bore a resemblance to the glia 
cells The bloodvessels contained 111 this tissue were extremel) numerous, the vessel 
walls varying 111 thickness, but the majorit) being cxtremelv thm-walled (Fig 11) 
Strands of fibres lesembhng branching nerve fibres were observed lhe pathological 
diagnosis was neurofibroma * 

The patient made a satisfactor) recover) The wound healed pci pi imam The 
swelling decreased 111 size and eventuall) the temporal region became c|uite flat Unfortu- 
natel) a photograph of the patient before operation was not taken The lateral view of 
the patient (Fig 12) taken after operation shows the outline of the tumor mass marked 
upon the sc dp with a pencil 

* Dr M M Zinmnger states that during his stn) in China he observed two cases 
of von Recklinghausen’s disease in which the entire temporal muscle was involved in the 
tumor The muse'e was 2 niches thick, pale, cedematous gelatinous and m)xomatous 
in appearance There was no separation between the galea of the scalp and the muscle, 
1 c the temporal fascia was not recognizable as such In the above case the temporal 
muscle was thickened but not involved in the sense that Zinninger’s Chinese cases were 
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73 8 per cent of those occurring in the colored race occurred m these same 
decades This age incidence is compaiable to that obtained m the cases of 
empyema reported by Bmney, 1 ”' Wilensky, 10 and Foster, 17 wlio found that 

74 9 per cent , 76 7 per cent , and 77 03 per cent occurred m the second, 

third, and fourth decades, respectively, whereas 111 our entire series, 78 9 per 
cent occurred in the second, third, and fourth decades The mortality rate in 
our series was highest in those cases occurring after fifty-one years of age 
(43 6 per cent ) I11 the fifth decade there were no deaths There were, how- 

ever, only fifteen cases The mortality rate in the second third, and fourth 
decades was 12 5 per cent , 13 6 per cent , and 16 per cent , respectively The 
average ages of all patients was 31 5 years, the average age in the white race, 
30 years, and that in the colored, 33 years The average age of those which 
were improved, ic , discharged from the hospital with diaming sinuses, was 
29 years in the entire series , in the white race, 26 years, and in the colored 
race, 32 years The average age of those which recovered, ic , discharged 
from the hospital with a healed wound and with no evidence of empyema, 
was 30 years , in the white, 27 years, and m the colored 33 years The 
average age of those patients who d'ed was 34 1 years , in the white, 34 years, 
and in the coloi ed, 34 3 years 

Acute empyema thoiacis usually follows a pneumonic process and as a 
rule follows lobar pneumonia During influenzal epidemics, however, a lobu- 
lar vanety of pneumonia is the most frequent cause of empyema The 
antecedent lesion was stated in no of the 124 Charity Hospital cases Lobar 
pneumonia was the cause of the empyema in sixty-eight (619 per cent), 
influenza in twenty (18 1 pei cent ), tubeiculosis in fourteen (12 8 per cent ), 
lung abscess in six (5 5 per cent ), a metastatic lesion in one (09 per cent ), 
and a stab wound of the thorax in one (o 9 per cent ) There was relatively 
little difference between the two races, except that tuberculosis was the under- 
lying lesion in a higher percentage in the colored (197 per cent) than in 
the white race (87 per cent ) Lung abscess, however, occurred more fre- 
quently in the white race than in the colored lace The etiology in our series 
does not differ materially fiom the senes of cases reported by Peck and 
Cave, 18 Ganz, 10 and Bmney 11 with the exception that a relatively larger 
percentage of cases followed influenza in the Charity Hospital series than in 
the other groups The aveiage intei val between the onset of pneumonia and 
the onset of the empyema was thirteen and a half days, the maximum being 
sixty days, and the minimum, one dav There was practically no difference 
between the two races The average interval between the onset of the 
empyema and the time of opeiation was fifteen days, the maximum being 
forty-nine and the minimum being one day 

Symptoms and Signs — Of the 124 patients, ninety-eight (793 per cent ) 
complained of pain Only one (08 per cent ) had no pain and in twenty-five 
(20 x per cent ) it was not stated whether the patient had pain or not Sixty- 
five (Si 25 per cent ) of the eighty white patients and thirty-three (75 per 
cent ) of the forty-four colored patients complained of pain Of the 124 
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higher leucocytosis existed in the thirty-six white patients (21,791 with 84 
per cent polymoi phonuclear leucocytes) than m the twenty-six colored 
patients (18,072 with 82 per cent polymorphonuclear leucocytes) in which 
a leucocyte count was made 

In the series empyema occurred on the right and left sides with equal 
fiequency, sixty-eight times each, 111 five cases there was a bilateral process 
The moitahty rate was somewhat higher in the cases with right-sided 
empyema (17 16 per cent ) than in those in which the left side was involved 
(103 per cent ) However, in the colored race, the mortality in left-sided 
empyema (33 3 per cent ) was definitely higher than in the right-sided 
processes (5 per cent ), and in the white race the mortality was higher in 
right-sided (1316 per cent) than 111 left-sided lesions (39 per cent) I11 
Rienhoft and Davison’s 11 series the mortality rate w^as almost twuce as high 
in left-sided as in right-sided empyemas In Farr and Levine’s 20 series of 
cases right-sided and left-sided empyemas had 16 per cent and 24 per cent 
mortality rates, lespectively On the other hand, in the cases reported by 
Beust 21 right-sided empyemas were associated with a mortality rate of 29 
per cent , whereas of the patients with left-sided empyema, 136 per cent 
died In a series of cases collected from the literature and including the 
Charity Hospital series the right side w'as involved in 435, the left side in 
525, and the process was bilateral in twenty-seven 

Of utmost importance as regards the treatment and prognosis in acute 
empyema is the type of empyema As emphasized by the Empyema Com- 
mission 1 and other obsei vers, the synpneumonic type of empyema, 1 c , the 
empyema which occurs concomitantly with the pneumonic process, is asso- 
ciated with a higher mortality than other types of empyema On the other 
hand, the metapneumonic type, that in which the empyenuc process follows 
the subsidence of the pneumonic process, offers a much better prognosis In 
hi cases of the present series, the type of empyema u r as stated It was of 
the metapneumonic variety in sixty-seven cases (603 per cent), of the 
synpneumonic type in tw^enty-four (21 6 per cent ), of a tuberculous nature 
in fourteen (12 6 pei cent ), and staphylococcic in six (5 4 per cent ) Rather 
significant is the relatively high percentage of acute tuberculous (secondarily 
infected) empyemata occurring 111 the negro, 205 per cent as compared with 
8 3 per cent in the white 

Of the sixty-seven cases of metapneumonic empyema improvement 
occurred 111 fifty-three (791 per cent), recovery in nine (134 per cent), 
and death 111 five (74 per cent ) There was little difference between the 
two races except that the metapneumonic vanety occurred in 636 per cent 
of the coloied patients and 53 7 pei cent of the white patients Of the 
twenty-four cases in which synpneumonic empyema was present, seventeen 
(21 25 per cent of all the white patients) occurred in the white race, and 
seven (159 per cent of all the colored patients) m the colored Of the 
tu'enty-four cases of synpneumonic empyema fourteen (584 per cent) 
improved, four (166 per cent ) recovered, and six (25 per cent ) died Of 
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Of this number fifty-six (62 2 per cent ) showed pneumococci, sixteen (17 5 
per cent ) showed streptococci, six (6 6 per cent ) showed staphylococci, and 
twelve (13 2 per cent ) were sterile Of the fifty-six patients whose pleural 
fluid contained pneumococci, forty-three (76 7 per cent ) improved, eight 
(142 per cent) lecovered, and five (89 per cent) died Of the sixteen 
with streptococci seven (437 per cent) improved, three (187 per cent) 
recovered, and six (37 5 per cent ) died Of the six with staphylococci five 
(833 per cent) improved and one (166 per cent) lecovered, whereas of 
the twelve patients with sterile pleural exudates nine (75 per cent ) improved 
and three (25 per cent ) died 

The Treatment of Empyema — The treatment of empyema should accom- 
plish the following 1, relief of toxaemia, 2, relief of increased intrathoracic 
pressure, 3, evacuation of intrapleural fluid, 4, establishment of the function 
of the lungs by causing reexpansion , 5 prevention of the condition from 
becoming chronic 

Toxaemia may be lessened to a considerable extent by the cautious 
removal of pleural fluid without opening new avenues for its absorption 
The general care of patients suffering with acute empyema should not be 
neglected The question of diet has been emphasized repeatedly Bell 2 
showed that unless attention is paid to diet these patients are likely to have 
a negative nitrogen balance which in adults may amount to as much as 21 
grams a day His investigation showed that if a diet of from 1,500 to 1,700 
calories a day was maintained that a negative nitrogen balance alu ays existed, 
the nitrogen loss being principally in the urine (fiom 20 to 30 grams a day), 
whereas only about 2 grams daily weie lost in the pleural exudate The 
Empyema Commission 1 advocated a basal diet of from 3,300 to 3,500 calories 
per day in acute empyema 

Intrathoracic pressure may pioduce a kinking of the large vessels, espe- 
cially of the inferior vena cava As a result of collapse of the lung, the 
pressure within the lesser circulation is definitely mci eased Increased intra- 
thoracic pressure is best treated by aspiration, which should be employed in 
all types of empyema Aspiration should always be used as a diagnostic 
procedure befoie any other type of surgical therapy is attempted It is 
indeed the only method which can be used m the synpneumomc type, espe- 
cially that due to streptococci, before the fluid becomes purulent 

Evacuation of the pleural fluid may be accomplished in a number of 
different ways One is impressed in a review of the literature by the diversity 
of opinion concerning the proper type of treatment Prior to the World 
War, the most common form of therapy was “open” thoracotomy by means 
of rib resection As a result of the work of the Empyema Commission 1 and 
especially the researches of Graham and Bell 2 moie conservative procedures 
became popular, especially in the streptococcic empyemas At the present 
time even though a large number of surgeons prefer an “open” operation, 
a still larger number employ some type of “closed” drainage, especially sup- 
plemented with irrigation of the pleural cavity In the synpneumomc type 
of empyema, particularly the streptococcic variety, it is imperative that the 
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Danna employed a small intercostal incision through which fibrinous exudate 
could be evacuated, following which no attempt was made to keep the wound 
open In our analysis of the Charity Hospital series, aspiration of the pleural 
fluid combined with air injection was used in twenty-nine cases, two of which 
subsequently had rib resection Many of these patients were under Danna’s 
care and are included m his previous icports Of the twenty-nine cases, 
thirteen (448 per cent) w r ere improved, ten (344 per cent) recovered, 
three (103 per cent ) were unimpioved and tlnee (103 per cent ) died In 
comparing the turn laces considerable difference 111 mot tali ty is seen to exist 
there being a 33 3 per cent and a 4 3 pei cent mortality in the colored and 
white races, respectively This discrepancy may, however, be due to the 
comparatively small number of cases Of eleven cases of metapneumonic 
empyema, all white, treated by repeated aspirations associated with air injec- 
tion, six (54 5 per cent ) improved and five (45 4 per cent ) recovered Five 
cases of synpneumomc empyema were tieated by aspiration, one by aspira- 
tion alone and foui by aspiration together wuth air injection One of the c e 
patients improved, turn recovered, and turn died Two cases of tuberculous 
empyema were treated by aspiration plus air injection, one of which recovered 
and one died Two cases of staphylococcic empyema w r ere treated by air 
injection plus aspiration, one of wdnch recovered and the other was improved 
Aspiration plus air injection was used in twenty instances of empjema wntli 
purulent fluid, resulting in eleven recoveries, eight improvements, and one 
death Two patients with serous exudate in the pleural cavity recovered 
following aspiration alone and one recovered following aspiration plus air 
injection The average number of aspirations and air injections was four 
the maximum fifteen, and the minimum one The average amount of pus 
evacuated before air injection was 529 cubic centimeties, the maximum 2,800 
cubic centimetres, and the minimum 15 cubic centimetres The average 
amount of air injected after aspiration of pus was 546 cubic centimetres, 
the maximum 2,300 cubic centimetres and the minimum 35 cubic centimetres 
Intercostal drainage was used in forty-one cases five of wdnch ware 
treated by preliminary aspiration Of these forty-one cases, thirty-three 
(805 per cent) improved, three (73 per cent) recovered, and five (122 
per cent ) died One of these patients subsequently had a rib resection An 
intercostal drainage was performed m twenty-five instances of metapneu- 
monic empyema, eighteen (72 per cent ) were improved, four (16 per cent ) 
recovered, and three (12 per cent ) died There was little difference between 
the two races except that the mortality rate in the colored w ? as low r er (8 3 
per cent ) than m the white (15 3 per cent ) One of these patients subse- 
quently had a rib resection Intercostal drainage was associated with open 
drainage four times Each patient recoveied It was associated with closed 
diainage in twenty-one instances, of which fourteen were improved, four 
recovered, and three died Four cases of synpneumomc empyema were 
tieated by intercostal drainage, all of which were improved Two of these 
w 7 ere treated with closed drainage and two with open drainage One patient 
subsequently had a rib resection One case m a negro, in which intercostal 
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those obtained by intercostal drainage (12 1 per cent ) and rib resection (13 6 
per cent ) The highest percentage of good results, 1 c , those recovering 
and improved, was obtained by intercostal drainage (87 7 per cent ) and rib 
resection (84 8 per cent ) 

There is considerable controversy among authorities concerning the danger 
of the production of an open pneumothorax in the treatment of acute 
empyema As mentioned and emphasized above, open pneumothorax is to 
be avoided early m the course of the synpneumonic type of empyema, espe- 
cially the streptococcic variety Concerning the relative merits of the “open” 
and “closed” drainage, it might be said, in general, that everything else being 
equal “closed ’ drainage is theoretically the ideal procedure m that it is cer- 
tainly much more physiologic than “open” drainage Ideally closed drainage 
results 111 an evacuation of the pleural contents without the production of an 
open pneumothorax, maintaining at all times the normal negative pressure 
within the pleuial cavity and in this way favors the recxpansion of the lung, 
which results in its early leturn of function Practically', however, ideally' as 
closed drainage may appear, it has very' definite disadvantages It is 
undoubtedly the ideal method of treatment in those institutions m which 
there is adequate help available 111 order that the drainage system may' be 
kept open and functioning However, there is a probability' especially 111 the 
pneumococcic type of empyema, that the system may become clogged by' 
masses of fibrin Because of this, “open” thoracotomy' accomplished by r rib 
resection is the better procedure m those cases in which proper supervision 
is not possible It is a more “fool-proof” method In the Charity Hospital 
senes of cases, forty-eight (452 per cent of those cases in which the ty r pe 
of drainage was stated) were treated by' open drainage, of which number 
thirty-seven (77 per cent ) were improved, three (62 per cent ) recovered, 
one (2 1 per cent ) were unimproved, and seven (145 per cent ) died The 
most significant difference between the races was that apparently the negro 
did not stand open’ drainage so well as did the white patient The mortality 
following open drainage in the colored race was 26 3 per cent as compared 
with 6 9 per cent in the white The number of cases however, is small 
Fifty-seven cases (542 per cent of those cases in which the ty'pe of drainage 
was stated) were treated by closed drainage, of which number twenty-five 
had an associated closed pneumothorax Four of these patients subsequently 
had open drainage performed Of the fifty-seven, forty-four (77 2 per 
cent ) improved, six (105 per cent ) recovered, and seven (122 per cent) 
died The mortality following dosed drainage m the Charity Hospital series 
was slightly lower than in those cases m which open drainage was employed 
ie type of anaesthetic employed was local infiltration in 100 cases, 
et ly ene in four, and in twenty the ty'pe of anaesthetic was not stated 

ost operatively, irrigation was employed in sixty-six patients, forty-one 
m t e white and twenty-five in the coloied patients No irrigation was used 
in eight instances in the white race and m four of the colored It is not 

ate w et rer irrigation was used m thirty-one cases of the white race and 
in nineteen of the colored Of the forty-one tunes irrigation was used m 
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The signs and symptoms piesentcd by the patients m the present series 
m older of their fiequency wcie as follows i, dulness on percussion, 2, 
pain, 3, cough, 4, limitation of thoracic movement, 5, absence of breath 
sounds, 6, expectation, and 7, cardiac displacement 

Right-sided and left-sided empyemas occurred \\ ith equal frequency 
In the colored race the mortality was higher in left-sided (33 3 per cent ) 
than in right-sided processes (5 per cent ), whereas in the white the mortality 
in the right- and left-sided lesions was 13 16 per cent and 3 19 per cent, 
respectively 

Empyema was of the metapneumonic vanety in 603 per cent, of the 
sjnpneumomc type in 216 per cent, tubeiculous in 126 per cent, and 
staphylococcic 111 5 4 per cent Improvement and recovery occurred in 92 24 
per cent of the metapneumonic cases, in 75 per cent of the synpneumonic 
cases, and in all the staphylococcic cases Improvement occurred in 71 per 
cent of the tuberculous cases 

Ihe pleuial fluid was purulent in 79 03 per cent of the cases (mortality 
rate 7 3 pei cent ), serous in 398 per cent (mortality rate 20 per cent ), 
and hcemoi 1 hagic in 483 per cent (moitahty late 100 per cent) 

In the tieatment of empyema in the present series of cases aspiration 
alone was used in 8S per cent of the cases, aspnation plus air injection in 
21 5 per cent, intercostal drainage 111 303 per cent, and rib resection in 
39 2 per cent Aspiration alone resulted in improvement or recovery in 
41 7 P er ce nt of the cases in which it was employed Aspiration of the 
pleuial exudate combined with air injection gave improvement or recovery 
in 792 per cent of the cases 111 which it was used There was a mortality 
late of 103 per cent Intei costal drainage resulted in improvement in So 5 
pei cent , recoveiy 111 7 3 per cent and death m 12 2 pei cent Rib resection 
gave the following results 792 per cent were imprm ed, 52 per cent recov- 
eied, and 132 per cent died The lowest mortality, 103 per cent, was 
obtained by aspnation of the pleural contents combined with an injection 
Open drainage was employed in 45 2 per cent of the cases, of which num- 
ber 14 5 pei cent died and 83 2 per cent were improved or recovered The 
mortality rate in the negro following open drainage was 263 per cent, 
w hei eas that in the white patients w r as 6 9 pei cent Closed drainage w r as 
used in 542 per cent, of which number 122 per cent died and 877 per 
cent were improved or lecovered Complications developed 111 58 per cent 
o the cases Of the complications, 62 5 per cent occurred 111 the white 
race Acute nephritis, representing 21 8 pei cent of all complications, v r as 
the most frequent complication encounteied Of the complications, bron- 
cua stula and abscess of the chest wall represented 15 6 per cent and 93 
per cent , respectively There v'as a mortality rate in the entire group of 

CCnt ’ 111 ^ le w ^ llte P atlen t s of ro per cent, and in the negro patients 
-5 per cent Of the entire group, 822 per cent w^eie either improved 
or recovered 
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THE TREATMENT OF LUNG ABSCESS AND EMPY/EMA 

BY PACKING* 

Bi John F Connors, M D 
or New York, N Y 

THOM Till. SURG1CU. BE11MCE Ol TI1E llMUXU UOSTITM, 

In submitting this procedure for consideiation, criticism is expected 
No one has been more critical than ourselves In general, no method of 
treatment in surgery produces ioo per cent of cures It must be realized 
that the method is m its infancy, and that the number of cases is compara- 
tively small, and that changes will be made and have been made in the technic 
and in the selection and the preparation of cases before operation Never- 
theless, the all-round superiority of the method over other forms of treat- 
ment is unquestionable to those who have observed it 



Fig i —The patient is placed on the side opposite the lesion The incision is 
made as illustrated abo\e m the eighth interspace for a total empjaima, hut m a case 
of partial empyrema the incision is made over the lesion 


The Pioceduie — The patient is placed upon the unaffected side with the 
chest resting upon a small pillow The arm of the affected side is drawn up 
over the head (Fig i ) If the empyrema is localized, the incision is made 
at the dependent portion of the focus If, however, the empyaema is diffuse, 
as is usually the case, a four-inch incision is made in the direction of the ribs 
along the eighth interspace in the subscapular region About two-and-one- 
half inches of the eighth and ninth ribs are resected subperiosteally The 
intercostal muscles and vessels are removed en masse from the chest-wall after 
being ligated for a distance corresponding to the length of the ribs resected 
An aspirating needle is inserted into the pleural cavity If pus is ob- 
tained, a grooved director is plunged in alongside the needle The opening 
is gradually enlarged until it admits the tip of the aspirating apparatus As 

* Read before the joint meeting of the Philadelphia Academy of Surgerj and the 
New York Surgical Society, February n, 1931 
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Lung Abscess — Some cases of lung abscess are cured by postural chain- 
age and by the use of the bioncboscope in the hands of a well-trained 
bronchoscopist When it is obvious that these cases are not cured, and we 
believe few are by the use of the bioncboscope, they should be submitted to 
surgical tieatment at not too late a date Three cases of lung abscess which 
had ruptured into the pleural cavity came to oui attention aftei surgical treat- 
ment had been delayed A case of lung abscess which had been treated by 
bronchoscopy developed a septicaemia with metastatic foci in the elbow, knee 
and ankle with A^arious subcutaneous infections 

One of the best adjuncts to the successful surgical treatment of lung ab- 
scess has resulted from the coordination of the woik of the X-ray and the 
medical men Thiough their efforts the line of incision has almost always 
been definitely localized Their work has also shown that all lung abscesses 
aie at 01 veiy close to the peripheiy The same method of tight packing with 
the elimination of tubes has been employed In cases of multilocular abscess 
the cavity is converted into one An enipyaema has never been produced dur- 
ing this treatment 

Post-opa aiwc Caic — In the senes piesented, the packing was removed 
in from one to six days, although most commonly in from one to four days 
Without exception the pleuial surfaces, visceral and parietal, presented a 
smooth, clean, healthy appearance The lung surface was pinkish and elastic 
A few vigoious coughs expanded the lung to within an inch of the parietal 
pleura Thiough the laigc thoracotomy wound the interesting mechanism 
of closure of the pleural cavity easily could be observed Contrary to the 
common conception the lung on the side of the open pleural cavity expands 
with expiration Coughing is the most forcible form of expiration and 
causes the lung to expand and fill the pleural cavity more than any other 
form of pulmonary exercise The comparative inefficiency of blow bottles 
easily may be observed through the thoracotomy wound Blow r bottles are 
used continually, however but, m addition advantage has been taken of the 
observation of the value of coughing Patients are instructed to cough every 
hour until tued In the case of the type of patient found in a municipal 
hospital this is often difficult, but in the instances in which there is cooperation 
the result is encouraging 

In normal mspnation and expiration as seen through the large opeiative 
opening into the pleura the exclusions of the lung aie extremely small, so 
much so that the impression is obtained that it would be impossible to expand 
the lung sufficiently to fill the pleuial cavity without some form of pulmonary 
exercise 

In addition to the effect of forced expiration another important factor m 
cure may be observed through the large thoracotomy wound In packing the 
pleural cavity, stress is laid upon inserting the packing into the sulcus between 
the lung and parietal wall Closing this sulcus is important since obliteration 
of the open pleuial cavity starts at this point With each dressing the sulcus 
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should be felt that this orifice will not close As a matter of fact, toward 
the end of the treatment it may be found necessary to keep it open, so lapidly 
does granulation tissue tend to obliterate it Probably the size of the orifice 
most beneficial for closure of the pleural cavity and for drainage is appioxi- 
mately three-fourths of an inch m diameter This may be obtained by 
strapping the skin of the wound loosely or by plugging the orifice with gauze 
down to the pleural cavity Although the gauze coiks the mouth of the cavity 
it is not air-tight and allows foi the flow of air m and out of the pleural 
cavity with movements of the lung When the orifice tends to close before the 
lung is completely expanded it may be kept open by the daily insertion of the 
gloved finger 

In the post-operative care of the patient the administration of fluids is 
extremely important , by mouth and intravenously Saline solution is usually 
employed Glucose intravenously in our experience has frequently been the 
cause of chills It is never used by hypodermoclysis Tiansfusions have been 
used freely, particularly in the cases which showed varjing degrees of col- 
lapse A high-caloric diet is maintained, including plenty of whisky, especially 
to those who are habitual drinkers The patient is propped up in bed but is 
gotten out as soon as his condition allows and is urged to move about and 
sit out-of-doors when the weather permits 

A Consideiation of Deaths Follozcmg 0 fetation — The ages at death 
were Two, three, six, eighteen, twenty, twenty-tin ee, twenty-nine, thirty- 
eight, forty and forty-two years of age It will be obseived that there were 
no deaths in patients of advanced age 

Two patients who died had a chronic active pulmonaiy tuberculosis and 
died of shock and cardiac failure, respectively foui and fifteen days after 
operation At the tune of death the pleuial cavities were clean 

Three patients who died had a bacteiiemia befoie operation Two of 
these were complicated cases One had a subphrenic abscess which com- 
municated with the empyaema cavity The empyauna was probably secondary 
and a later manifestation of the subphrenic infection Another was admitted 
with a diagnosis of gangrene of the leg and bronchitis The dorsum of the 
foot and the leg was the seat ot a deep infection and was bathed in pus of the 
extremely foul-smelling type, charactenstic of lung abscess There was an 
abscess over the tibia which contained gas and the same ill-smelling pus 
Fluid developed in the pleural cavity, which cleai at fiist, became thick 
and more foul This was also chaiacteristic of the pus found in lung ab- 
scesses Whether the so-called bronchitis found on admission was really a 
long-stanchng lung abscess and the leg infection a metastasis from it, or 
whether the lung changes were secondary to the leg infection was not de- 
termined The patient went on to rapid termination presenting at all times 
the picture of maiked sepsis 

One patient had a necrosis with sloughing of the entire middle lobe of 
the lung and collapse of the lower lobe on the right side The packing com- 
pletely cleaned up the necrosed lobe and the accompanying empyrema in four 
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losis, of whom two died (Unfortunately it is not recorded whether or not 
the empytemata were tuberculous ) 



Fig ii Fig 12 


Fig ii — William C A case of postpneumonic empj'ema There is a diffuse shadow over the 
left lung Thick pus was aspirated in the eighth interspace posteriori below the scapula and 
operation was performed at this point A small, localized emprema was found and treated bj 
packing October 16 1930 

Fig 12 — Willnm C The snnll light area at the base indicates the *?mall localized empj'ema 
e\acuated at the first operation but re\eals the diffuse shadow above it Accordingly another 
operation was performed to evacuate this empj ema which was separated from the one below it and 
the packing treatment was instituted A second operation was considered preferable to breaking 
down the septum between the cavities because 111 the lower one the lung “had alreadj expanded filling 
the cavity October 27 1930 



Fig 13 F iG 14 

, Fig * 3 /—-William C The upper portion of the left chest is clear while thei lower portion 
shows the shadow of thickened pleura The gauze has been removed from both cavities and the 
lung has completely expanded November 13 1930 

Fig 14 William C The wounds are closed granulating There is still some 
thickened pleura November 22 1930 

Even though the packing method is considered the best at our disposal, 
some of the deaths seem to indicate that it should not be immediately applied 
to all cases without due considei ation Probably the method of approach to 
these few cases should be changed Perhaps m the case of those extremely 
sick patients they may be tided over by fiequent aspnations of pus and then 
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Case V — A Q, colored, male, aged twenty-eight \ears Dajs ill before opera- 
tion — 7 Admission diagnosis — Lobar pneumonia Tjpe of pneumonia — I An- 
esthesia — Local Bacteriology of chest fluid — Pneumococcus Number of packings — 
Nine Days of elevated temperature post-operative — Thirteen Davs in bed post-opera- 
tive — Seventeen Remarks — Discharged healed 

Case VI — C P, colored, male, aged tvventj -nine jears Days ill before operation — 
One year Admission diagnosis — Chronic emp\ amia Anaesthesia — Local Bacteriologj 
of chest fluid — ? Number of packings — Eleven Dajs of elevated temperature post- 
operative — Eleven Days in bed post-operative — Twelve Remarks — Healing slow 
End-result good Seen one year later 

Case VII — C H, colored, male, aged tvventj -four jears Davs ill before operation — 
Forty-one Admission diagnosis — Lobar pneumonia Tjpe of pneumonia cases — ? 
Anaesthesia — Local Bacteriologj of chest fluid — Streptococcus and staphj lococcus 
Number of packings — Five Dajs of elevated temperature post-operative — Fourteen 



Tig i 6 — Eugene T A case of postpneumonic 
empyema shov\ mg the shadow obscuring almost 
the entire right lung April 23 1929 Patient 

was treated by thoracotomy and packing of the 
entire pie iral cat ity 


l'ir 17 — Eugene P Condition May 6 
1929 shows slight pleural thickening but no 
fluid in the pleural cavity which was clean 
The large thoracotomy wound tended to close 
so rapidly that it was necessary to place a 
tube down to but not into the pleural cavity 


Dajs in bed post-operative — Sixteen Dajs in hospital — Twenty Remarks — Dis- 

charged healed 

Case VIII — J H, colored, male, aged thirty -three jears Dajs ill before opera- 
tion — Twelve Admission diagnosis Acute pleurisj Anaesthesia — Local Bacteriologj' 
of chest fluid — Pneumococcus Number of packings — One Dajs of elevated tem- 
perature post-operative — Five Dajs in bed post-operative — Five Dajs in hospital 
post-operative — Thirteen Remarks — Pockets not broken down Drainage difficult 
Packing unsatisfactory unless pockets removed Discharged healed 

Case IX — H F, colored, male, aged fortj-two jears Dajs ill before operation — 
Twenty Admission diagnosis — Lobar pneumonia Type of pneumonia — IV An- 
esthesia — Local Bacteriology of chest fluid — Pneumococcus Number of packings — 
Five Daj's of elevated temperature post-operative — T went j -one Dajs in bed post- 
operative — Twenty-two Days 111 hospital post-operative — Twentj -four Remarks — 
Discharged healed 

Case X — R K, colored, female, aged fortj-two vears Daj's ill before operation — 
'lhirtj-one Admission diagnosis — Pulmonarj tuberculosis Anresthesia — Local Bac- 
teriologj of chest fluid — Pneumococcus Number of packings • — Four Days of ele- 
vated temperature post-operative — Three Dajs in bed post-operative — Fifteen Days 
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packings — Fourteen Da\s of elevated temperature post-operative — Eleven Days 
in bed post-operative — Fifteen Days in hospital post-operative — Sixty -five Remarks 
■ — Recovery slow Wound open at time of discharge Follow-up clinic reported closure 
in a few weeks 

Case XIX — O R, white, male, aged fourteen years Davs ill before operation — 



Tig 19 


Tig 20 


and Incline? nf T/lnL P 0 s‘Pneumomc em W ann an emicnted child treated hj thoracotomv 
shadow o fr the C ' Ult >', "l ,h ,odoform t.a«zc \lthough the picture demonstrates a 

throughout * the 'entire * pleural* £!?«> "‘j'luiu ,,0S,t, ° n ’ ° PCrat ' 0n PUS 

lie 20 Althea H Eighteen da>s after operation there ins no pneumothorax the 11 omul lias 
closed and granulating The patient ins cured rehruan 9 1931 


Twenty-five Admission diagnosis —Lobar pneumonia Type of pneumonia— I 
Anesthesia —Gas oxygen Bacteriology of chest fluid —Pneumococcus Number of 
pac mgs —Twenty-seven Days of elevated temperature post-operative— Twenty -nine 
Days in bed post-operative -Twenty -five Days in hospital post-operativ e -Seventy - 



-L IG 21 


septa were broken clown and the entire nlenr^T right pi eura^ multilocular in tjpe All 

gauze Although the pleural cawty was Kent r i Pnn C ^ V1 !? tlglltl y and frequentl> with iodoform 

decortication to allow for expansion of flip Inner” \ 1 t 1C ^ ^rimms exudate formed which necessitated 
Tig 22 Bert P Final result °Ther e .s no thidet!. 14 ^ d ,mm ° blle Se P tember 4, 1930 

is firmly healed Tanuarv ,1 pleura no pneumothorax, and the wound 

j udi y 13 1931 1 ii e patient is cured 

one Remarks —End-result good 
tends to prevent lung expansion 

e, tr y 7 ‘ Dayi ,n b t re rr-’ 

1 eumonia type of pneumonia — ■ ? An-esthesia — 


Packed too many times Retards recovery and 
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tion— Sixteen Admission diagnosis —Lobar pneumonia T\pc of pneumonia — '' 
Anesthesia — Ether Bacteriologv of chest fluid — Pneumococcus Number of packings — 
Three Days of ele\ated temperature post-opcr.iti\ e — Eight Dais in bed post-operatue 
— Nine Remarks— Had two operations for two distinct pus cauties Results excellent 

Case XXX — E G, colored, female, aged six \cars Dus ill before operation — 
Thirty Admission diagnosis — Lobar pneumonia Tipe of pneumonia — ? An- 
aesthesia — Spinal Bacteriology of chest fluid — No growth Number of packings — One 
Day of death post-operatne — Same day Remarks — Death attributed to o\erdose of 
novocaine 

C\se XXXI — J G, colored, male, aged two sears Da\s ill before operation — 
Twenty -two Admission diagnosis — Lobar pneumonia Tipe of pneumonia — IV 
Amesthesia — Ether Bacteriologi of chest fluid — Pneumococcus Number of pack- 
ings — ? Dav of death post-operatne — Seienti -first das Remarks — Bronchial fistula 
Consalescence neser satisfactors 

Case XXXII — P P, white, male, aged two scars Dass ill before operation — 
Fourteen Admission diagnosis — Lobar pneumonia Tspc of pneumonia — I Aires- 
thesia — Ether Bactcriologs of chest fluid — Pneumococcus Number of packings — 
Elesen Days of elesated temperature post-operatne — Sixteen Dass in bed post- 
operatne — Fifts -three Dass in hospital post-operatne — Sixty -fiie Remarks — Dis- 
charged healed 

Case XXXIII — R M, colored, male, aged two sears Dass ill before opera- 
tion — Thirty -one Admission diagnosis — Lobar pneumonia Tspe of pneumonia 
— I Anaesthesia — Gas-oxygen Bactcriologs of chest fluid — Pneumococcus Number 
of packings — Forts -four Dass of elesated temperature post-operatne — Fne Dass 
m bed post-operative —Eleven Dass in hospital post-operatne — One hundred and 
forty-one Remarks — Packed too mans times End-result good 

Case XXXIV — R J, colored, male, aged tlurts-fise sears Dass ill before opera- 
tion — Thirts-tsvo Admission diagnosis — Lobar pneumonia Tspe of pneumonia — 
VII Amesthesia — Local Bacteriology of chest fluid — Pneumococcus Number of 
packings — ? Days of elevated temperature post operatise — Tssenty-scsen Dass m 
bed post-operative —Thirty -six Dass in hospital post-operatne — One hundred and nine 
Remarks — Too mans packings Wound unhealed on discharge, but noss entirels healed 

Case XXXV — P T, colored, male, aged tlurts-fivc sears Dass ill before opera- 
tion — Fifteen Admission diagnosis —Lobar pneumonia Tspe of pneumonia — X 
and XVIII Amesthesia — Ether Bacteriologs of chest fluid — Pneumococcus Number 
of packings — ? Days of elevated temperature post-operatne — -Tss ents -four Days in 
bed post-operative — Tsventy -seven Dus's in hospital post-operatne — Sesents Re- 
marks Ruptured lung abscess present Recovery sloss Condition good 

What Aie the Objections to the Opciation 9 - — In the beginning, four 
chronic sinuses resulted, due to the too tight packing and to invasion of 
uncontaminated pleura This has been eliminated it is believed, by the 
use of only one tight packing and by nondestruction of the adhesions In 
several cases it was observed that the pulse yvas accelerated by twenty or 
more beats per minute, by the use of the tight packing This was parti- 
cularly true when the packing was applied with some pressure to the region 
of the base of the heart In each instance, release of the pressure of the 
packing allowed the heart to beat more slowly The most interesting patient 
in this connection was R J , who had an empysema localized entuely on the 
^ le ^~ ra y picture it was impossible to differentiate the shadoyv 
o t is empytema from that of a pericardial effusion An anterior incision 
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adhesions He depended upon aspiration to tide the patient over until the 
collection of pus was localized 

Doctor Flick felt that the bronchoscopic treatment of pulmonary abscess, 
in the hands of an expert, is of real value Louis H Clerf recently reported 
a brief summary of the results of treatment in a series of seventy-seven 
cases of pulmonary abscess following tonsillectomy Thirty-eight of these 
patients were ultimately discharged as well after a course of bronchoscopic 
treatment It is, of course, obvious that the earlier the treatment is instituted, 
the better the prospect for cure and that conservative treatment should not 
be continued for too long a period of time if a cure is not forthcoming 

In 1926, J A Miller and A V S Lambert called attention to the fact 
that external drainage does not drain the pneumonic process about the central 
suppurating focus which is present during the acute phase of pulmonary 
abscess, and that with the establishment of a free opening, the effectiveness 
of coughing to empty these areas is greatly reduced This had been the 
speaker’s own experience and he was then packing pulmonary abscesses firmly 
with gauze in ordei to remedy this difficulty At first he used iodoform, 
but gradually drifted to the use of plain gauze 

Dr George D Stewart said he was satisfied that this treatment of 
empysema as developed by Doctor Connors is founded on sound surgical 
principles He agreed with Doctor Flick that it was not applicable or nec- 
essary to use such a radical procedure 111 all empysema cases, it is frequently 
only necessary to take out a little bit of rib and follow this with drainage 
and symptomatic tieatment 
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stones fiom the common bile duct causing the obstruction was carried out 
with ease but in spite of every effort to control hepatic toxaemia including 
blood transfusions and injections of glucose both before and after operation 
the patient failed to lecover The corollary of this is that gal’-stones should 
be lemoved before jaundice appears It should be emphasized that if jaundice 
dees occur, the pat ent should he placed immediately under a clinician’s and 
surgeon’s care to determine whether the obstiuction is mtrahepatic or extra- 
hepatic and if the latter to determine the propitious time for operation, in 
order that the prolonged effects of biliaiy obstruction may not menace the 
patient’s life 

The constituents of drainage from the biliary passages, after an operation, 
afford valuable information concerning the function of the lner Last year, 
Gieene Fredrickson and I -1 13 studied the composition of the bile following 
the relief of biliaiy obstruction in nine cases These cases were equally 
divided into three gi oups in \\ hich the obstruction was due ( I ) to stone m 
the common bile-duct, (2) to carcinoma at the head of the pancreas, and 
(3) obstructive jaundice due to cholangitis, associated with biliaiy cirrhosis 
The output of the bile pigment (bilnubin), of the bile acids, of the 111 ea and 
of the chlorides was studied The concenti ation of bile acids was regarded 
to be of considerable significance in that if the hepatic cells chd not function 
properly, the bile acids were late 111 appearing and remained at a low level 
The total amount of bile pigment however, in all three groups, remained 
almost constant with the exception that its concentration varied imersely 
with the volume of the bile, that is, the lesser the amount of the bile, the 
greater the amount of the bile pigments and vice veisa The concentration of 
urea in the bile varied dnectly with that in the blood Ordinarily this pathway 
of elimination is not significant but m one case there was considerable loss 
of urea through the fistula 

The quantity of bile di allied 111 the cases of stone 111 the common bile-duct 
averaged apjn oximately 500 to 700 cubic centimetres in twenty-four hours 
In contrast, in the cases of carcinoma of the panel eas pioducing obstruction, 
the approximate average output of bile in twenty-foul hours was 1,300 cubic 
centimetres and on some occasions it was as much as 2,000 cubic centimetres 
The significance of this tremendous loss of fluid must not be underestimated, 
especially since analysis of the bile showed that approximately ten times as 
much sodium chloride was lost fiom the tissues of the body through this 
biliary drainage as was lost in tl e cases in which the obstruction was due to 
stone This is probably the reason that an external biliary fistula in such 
cases usually terminates the patient’s life Explanation for this large biliary 
output is better understood by a study of Counseller and Mclndoe’s- celloidin 
and corrosion specimens of the biliary passages When a stone 111 the com- 
mon bile-duct is the cause of the jaundice, there is associated infection 111 the 
common bile-duct, the hepatic bile-ducts and their branches within the liver 
Such mtrahepatic infection m the walls of these ducts probably prevents 
their dilatation This may be noted m the change in the color of the common 
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duodenum in 1926 for the relief of a stricture of the lower end of the com- 
mon bile-duct The patient had been m bed for almost a year prior to 
operation Subsequent to operation, although recovery was slow, the patient 
was able to return to part of her household duties within a few months 
During the next year, improvement was slow , at times transient jaundice 
occurred, lasting a few days, without fever or pain During the succeeding 
year these periods of jaundice became fewer and shorter in duration, and the 
next year she returned to the clinic for examination She was found to be 
111 good condition There was approximately 1 milligram of bilirubin in the 
blood serum and there was no ascites or evidence of jaundice of the skm 
or sclera She furthermore stated that she had enjoyed good health during 
the year 

Additional problems m the treatment of patients with cirrhosis of the 
liver have been the study and application of methods directed to the preven- 
tion of fatal intestinal haemorrhages, usually from bleeding varices of the 
oesophagus Mclndoe, in his dissections of these \arices and their tributaries, 
has shown that venous blood obstructed by a cirrhotic liver causes varices of 
the oesophagus due to the extensive collateral circulation between the left 
coronary vein lying in the gastrohepatic omentum along the lesser cunature 
of the stomach and the branches of the internal mammary vein Rowntree 
proposed that ligation and division of the branches of the left coronary vein 
be done, hoping thus to reduce the amount of blood passing through the 
varices from the coronary veins to the internal mammary veins This has 
been done in four cases s n 14 at the clinic, with temporary relief of the bleed- 
ing, in one case relief was obtained for more than a year The procedure 
was combined with splenectomy m tw'O cases and further haemorrhage did 
not occur It is too early to evaluate the effect of ligation of the coronary 
veins, too few cases hare been observed to allow' one to formulate an opinion 
In two cases m which successful total gastrectomy was done recently for 
extensive carcinoma 10 12 excellent exposure of the low'er end of the oesoph- 
agus was attained by the use of a left rectus incision and under spinal 
anaesthesia The appearance of the lower end of the oesophagus in these 
cases leads me to believe that possibly the coronal y veins have not been 
ligated high enough or near enough to the oesophageal varices Ligation 
higher and nearer the oesophageal varices will be carried out 111 a properly 
selected case Furthermore by the use of a minor procedure to thrombose 
these veins, consideration is being given to the use of small injections of 
glucose solution into the vein on the exterior surface of the low'er end of the 
oesophagus, with the possibility of thus producing thrombosis of the varices 
in the lntirna 

The abnormal position of the liver often will produce a group of symp- 
toms identical with those which ha\e been recognized to be associated with 
shock, consisting of rapid pulse rate, low' blood-pressure, increase m respira- 
tor}' rate, and anaemic appearance of the skm 11 Such a depression occurred 
following the anastomosis between the stump of a hepatic duct and an open- 
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TABLE 

Case I — Postmortem No 15, 1929 Aged sixty nine years male white Duration — ? Time 
under Medical Care — Three weeks Clinical Features in Order of Appearance — None from tumor, 
ruptured peptic ulcer Findings — Severe an-cmia, peritonitis Clinical Diagnosis — Ruptured gastric 
ulcer Death — Bronchopneumonia Location — Attached to common hepatic duct Structure — 
Gross — Single solid Structure — Microscopic — Adenoma Secondary Effects — None Metastases — 
None Incidental findings — Peptic ulcer 

Case II — Post mortem No 830, 1930 Aged fifty years female, colored Duration — * Time 
under Medical Care — Two weeks Clinical features in Order of Appearance — None from tumor, 
cardiac decompensation Findings — Dependent oedema Clinical Diagnosis — Hypertensive heart 
disease Death — Cardiac decompensation Location — Between cystic duct and liver Structure — 
Gross — Single, cystic Structure — Microscopic — Congenital cyst Secondary Effects — None Me 
tastases — -None Incidental Tndings — Hypertrophy of heart, subacute glomerulonephritis 

Casf III — Postmortem No 811 1930 Aged fifty nine years male white Duration — Fifteen 
years Time under Medical Care — Six days Clinical Features in Order of Appearance — None 
from tumor cardiac decompensation, gallstone colic Findings — Dependent cedema Clinical Diag 
nosis — Hypertensive heart disease Death — Cardiac decompensation Location — Stump of cystic 
duct Structure — Gross — Polypoid Structure — Microscopic — Amputation neuroma Secondary 
Effects — None Metastases — None Incidental Findings — Hypertrophy of heart, cholelithiasis, 
chronic cholangitis 

Case IV — Postmortem No 688 1929 Aged sixty years male white Duration — Four and 
one half months Time under Medical Care — Three weeks Clinical Features in Order of Appear 
ance — (1) Slight chronic ulcer distress, (2) obstructive jaundice, (3) diarrhoea (4) cachexia Tind 
ings — Gallbladder palpable liver palpable Clinical Diagnosis — Carcinoma of head of pancreas or 
gallbladder Death — Chol'emn, lobar pneumonia Location — Common bile duct lower end Struc 
ture — Gross — Scirrhus localized Structure — Microscopic — Adeno carcinoma Secondary Effects — 
Gallbladder distended, liver enlarged, pancreatic duct obstruction Metastases — Peribiliary and peri 
pancreatic lymph nodes, liver pancreas infiltrated Incidental Findings — Lobar pneumonia, chronic 
peptic duodenal ulcer 

Case V — Postmortem No 75 1929 Aged sixty eight years male, white Duration — Three 

months Time under Medical Care — Three weeks Clinical Features in Order of Appearance — (1) 
Cough (2) cachexia (3) rectal obstruction, (4) inguinal lymphadenopathy , biopsy (5) obstructive 
jaundice late Findings — Melama Clinical Diagnosis — Carcinoma of rectum Death — Cholxmia 

bronchopneumonia Location — Common bile duct, lower end extending to junction Structure — 
Gross — Scirrhus infiltrating Structure — Microscopic — Scirrhus goblet cells Secondary Effects — 
Gallbladder distended liver normal, ascites Metastases — Peribiliary, peripancreatic and periaortic 
lymph nodes mesentery omentum peritoneum inguinal lymph nodes wall of left ureter wall of 
rectum liver lungs, pleura, adienals pancreas Incidental Findings — Bronchopneumonia left 
hydronephrosis 

Case VI — Postmortem No 640 1930 Aged seventy two years male white Duration — 
Seven months Time under Medical Care — Five weeks Clinical Features in Order of Appearance — 
(1) Diabetes mellitus, (2) vague dyspeptic symptoms (3) obstructive jaundice (4) severe abdominal 
pain (5) cachexia Findings — Glycosuria Clinical Diagnosis — Carcinoma of head of pancreas 
Death — Chol-emia Location — Common bile duct middle extending to junction Structure — Gross — 
Scirrhus infiltrating Structure — Microscopic — 'Adeno carcinoma goblet cells fibrosis Secondary 
Effects — Gallbladder distended ascites liver enlarged pancreatic duct obstruction Metas ases — 

I ocal metastases to cystic duct peribiliary lymph nodes, liver left adrenal pancreas infiltrated 
Incidental Findings — Atrophy of pancreas 

Case VII — Postmortem No 759 1928 Aged seventy two years male white Duration — 

Four and one half months Time under Medical Care — Two weeks Clinical Features in Order of 
Appearance — (1) Severe acute, atypical ulcer distress (2) obstructive jaundice (3) cachexia 
Findings — Gallbladder palpable liver palpable Clinical Diagnosis — Carcinoma of stomach or head 
of pancreas Death — Cholajmia Location — Common bile duct middle extending to junction Struc 
t U re — Gross — Polypoid infiltrating Structure — Microscopic — Adenocarcinoma goblet cells, solid 
alveoli Secondary Effects — Gallbladder distended, liver normal size ascite«= Metastases — Peri 
biliary peripancreatic and periaortic lymph nodes with perforation into cisterna cliyli mesenteric 
lymph nodes Virchow gland liver right adrenal Incidental Findings — Cholecystitic with empyema 
of gall bladder stones 111 gall bladder and common duct, duodenitis 

Case VIII — Postmortem No 434 1928 Aged forty seven years female white Duration — 

Thiee and one half months Time under Medical Care — Two weeks Clinical Features in Order of 
Appearance — (1) Acute catarrhal jaundice (2) obstructive jaundice with one early remission (3) 
severe secondary an-emia, (4) pseudobiliary colic, (5) cachexia Findings — Gallbladder palpable, 
liver palpable meliena severe Clinical Diagnosis — Carcinoma of stomach or head of pancreas or 
gallbladder Death — Chohemia an-emia Location — Common bile duct, lower end Structure — 
G ross — Scirrhus localized Structure — Microscopic — Adeno carcinoma Secondary Effects — Gall 
bladder distended, liver normal size pancreatic duct obstruction Metastases — Peribiliary lymph 
nodes pancreas infiltrated duodenum infiltrated Incidental findings — Broncho pneumonia acute 
secondary carcinomatous ulceration of duodenum 

Case I\ — Postmortem No 104 1931 Aged eighty six years female white Duration — ? 

Time under Medical Care- — One day Clinical Features in Order of Appearance — Admitted mori 
bund no history (1) obstructive jaundice (2) cachexia Clinical Diagnosis — Carcinoma of head 
of pancreas Death — Cholremia Location — Common bile duct lower end Structure — Gross — 
Scirrhus localized Structure — Microscopic — Papillary adeno carcinoma goblet Secondary Effects 
— Gallbladder distended liver normal size Metastases — Lung Incidental Findings — Chronic 
peptic duodenal ulcer 

Case \ — Postmortem No 685 1930 Aged fifty three years male colored Duration — Two 
and one half months Time under Medical Care — Two months Clinical Features in Order of Ap 
pearance — (1) Severe acute ulcer distress, (2) obstructive jaundice late (3) severe secondary 
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lymph-node * There was no stone or other associated irritant The mass 
was solid, and was attached to the wall of the common hepatic duct, causing, 
however, no compression of it It was composed of almost solid alveoli of 
regular cells and goblet cells were absent The patient had died of a per- 
forated gastric ulcer and the node was examined microscopically only because 
tbe question was raised of its being a metastasis from a possible malignant 
transformation of the peptic ulcer Such malignancy was, however, histo- 
logically excluded (Fig i ) 

Cysts of the biliaiy tract are of three main types They may be saccular 
dilatations due to some local obstruction at tbe mouth of a parietal sacculus 



Adenomas may become cystic, either by mucoid transformation, or by de- 
generative changes from circulatory disturbance Such cystic adenomas are 
multilocular, and between tbe loculi, separated muscle fibres of the bile-duct 
wall are often found (Alexander 4 ) Finally, there may be congenital cysts 
These are unilocular, and no muscle fibres are ever found m their wall They 
represent simple malfoimations, dilatations of an aberiant bile-ductule iso- 
lated without an accompanying acinus of hepatic cells 

* For the material of this case I am indebted to the Department of Pathology of 
the Unnersity of Illinois Research Hospital 
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hepatic cholangitis Hanging like a polyp into the dilated stump of the cystic 
duct, there was a caterpillar-shaped histologically typical amputation neuroma 
(Figs 2 and 3 ) 

It was 15 millimetres long and 5 millimetres 111 transrerse diamqter, quite 
firm, and covered by a light yellow, smooth membrane of mucosa , The bulk 
of the polyp was composed of two structures which interlaced with each 
other 111 \anous directions There weie bundles of fibres to yhich were 
attached long, band-shaped, finely granular nuclei These fibres showed 
little affinity to the haemotoxylm-eosin, Van Gieson or Mallon phospho- 
tungstic acid stain With the latter stain the} appeared very light purple 
Between these fibies there v>as a moderate number of small blood-vessels 



Fig 3 — Highpouer \ie\\ of amputation neuroma Mallorj phosphotungstic acid hxmo 
to\>hn stain Bundles of nerve fibrils (more Iightlj stained) separated by strands of darklj 
stained fibrous tissue Leitz apochromat 16 periplanar 6 


The second type of structure was formed by bundles of connective tissue 
stained 1 eddish-brown after Van Gieson and bright purple after Mallory 
stain Neive bundles in the wall of the cystic duct w r ere found extending into 
the polyp where they fused with the bundles of light-stained fibrils (Dr 
R H Jaffe) 

The cystic-duct stone and the infection may have been factors favoring 
the formation of the neuroma, but it, itself, had caused no obstruction or any 
other symptoms The patient did complain of recent biliary colics but these 
could be accounted for by the stones He died under the clinical picture of 
cardiac decompensation Husseinoff 10 reports the only other case which I 
could find m the literature, of amputation neuroma of the cystic duct They 
are much less infrequent in the appendix 
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variable and often so noncommittal that an eaily diagnosis is extremely diffi- 
cult For some time, also, the symptoms aie fanly mild, so that patients do 
not even seek medical attention The cases here recorded were under known 
medical supervision for only turn weeks to turn months before death, with an 
average duration of alarming symptoms of only one month Thus, though 
these tumois announce then presence piomptly enough, they are actually 
available for therapeutic approach for only a very short period of time 

Even in this short period of time, the clinical picture is rarely simple and 
characteristic The clinical syndrome usually described is composed of an 
insidious onset noth the first symptom a painless, steadily, relentlessly 
progressive obstructive jaundice, with rapid loss of weight and strength until 
death occurs in simple asthenic cholaenna Such a picture is, in fact, rare 
Much moie often theie are vanations and complications which long hamper 
the coirect diagnosis 

Jaundice is held to be usually the first and the most reliable symptom 
(see Musser 15 and Renshaw 10 ) In this material, however, jaundice was not 
the first symptom Case VI w r as admitted as a simple, mild, senile, arterio- 
sclerotic diabetes mellitus While in the hospital, under fairly w r ell main- 
tained diabetic control, he incidentally developed a rapidly and steadily 
piogressive obstiuctive jaundice which m one month led to death Case XV 
began with an ascites which so dominated the clinical picture as to suggest a 
preliminary diagnosis of portal cnrhosis or tuberculous peritonitis Jaundice 
first appeared only three weeks after the onset 

Case V entered with the complaints of pain in the back, cough, weakness 
and loss of weight Rectal examination levealed a firm mass bulging into 
the rectal lumen The right inguinal lymph-nodes became enlarged, and 
biopsy of one of them levealed a metastatic colloid carcinoma Only nine 
days before death from a bronchopneumonia, a slight icterus appeared The 
clinical diagnosis was carcinoma of the rectum noth metastases to the liver 
At autopsy, a carcinoma of the common bile-duct w^as found, which had 
announced itself by rectal, inguinal and lung metastases long before it had 
pioduced jaundice Cases VIII and XIV presented an acute onset of gastro- 
intestinal and slight febrile symptoms, followed shortly by the onset of 
jaundice They simulated at first the so-called “acute catarrhal jaundice ” 
Only the persistence and progress of the jaundice finally established the 
coriect diagnosis 

Several cases gave a histoiy of chronic dyspeptic symptoms preceding the 
onset of the obstructive jaundice for a long tune In four (Cases VI, XI, 
XII and XV), these were mild and rather vague, characteristic of neither 
ulcer noi gall-bladder pathology In others, however, they w^ere definitely 
referable to an associated peptic ulcer Case IV had complained of mild 
post-prandial pain in the left upper quadrant for years It w'as readily re- 
lieved by food or soda In Case X, ulcer symptoms dominated the clinical 
picture It began with a vague ulcer distress which soon grew' wmrse, ceased 
to yield to soda or diet, and finally drove the patient to seek medical aid 
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Pi uritus accompanied the jaundice in two cases (XII J and XIV) and 
followed its onset in a thud (XI) Biln ubin.emia, hihriibinuria and acholic 
stools w'eie constant accompaniments Dnurhaa was marked in only one 
case (IV) Melania appealed in seven cases and m each was a confusing 
finding In tlnee it was due to massive bleeding from duodenal ulceration, 
in Case X an incidental peptic ulcei, in Case VIII a secondary carcinomatous 
ulceiation, m Case XIV a decubitus ulcer overlying metastatic lymph-nodes 
In Case XII massive gastro-intestinal bleeding without any definite lesion 
occurred as part of the h.emoi rhagic diathesis of jaundice In these four 
blood appeared in the stools in large quantities, and se\ ere secondary anaemia 
outraced the cholaunia in causing death Phemorrhagic diathesis led to slight 
01 model ate melenae in Cases V, XI and XIII and in each aroused the 
suspicion of caicmomu of the stomach or large lxnvel 

Severe cachexia wvas prominent in all cases except XI The gall-bladder 
w'as palpable clinically m only six of the twehe cases Cour\ oisier's law 
thus held in only 50 per cent (Vincent-*) The liver w'as palpable enlarged 
in four of these six cases It was palpable also m Case XII Here a 
caicinoma of the common hepatic duct had caused hepatic enlargement with- 
out giving gall-bladder enlargement Ascites was found in three cases The 
spleen W'as never palpable 

The case of carcinoma of the ampulla of Vater (XI), followed much the 
same clinical course as the otheis The accepted differential features, such 
as the greater tendency to suppuratne cholangeitis, to necrosis of the tumor 
with melaena and intermission of jaundice to more marked diarrhoea and to 
more marked panel eatic-duct obstruction were not present m this case 
There w r as no steatorrhcea or azotorrhcea, or glycosuria The pancreas and 
its duct w'ere only slightly involved Chiray 24 and Carnot 2 "’ ha\e done con- 
siderable work with duodenal aspiration in an effort to distinguish biliary 
from pancreatic carcinomas The method readily distinguishes biliary or 
pancreatic or common obstiuction, but the results are ambiguous For car- 
cinoma of the common bile-duct may mfiltiate the head of the panel eas and 
occlude the latter’s duct even before jaundice occurs Carcinoma of the head 
of the pancreas may, on the other hand (as it did in a recent case in our 
laboratory, Post-Mortem No 64, 1931 ) compress the bile-ducts to produce 
jaundice, while leaving the pancreatic duct still free Stone may similarly 
occlude the pancreatic or biliary duct or both, and give almost the same 
“tubage” findings as carcinoma 

The early diagnosis of carcinoma of the extrahepatic bile-ducts, even an 
earl}- diagnosis, m these cases, of malignant obstructive jaundice, is no easy 
task The jaundice is often only a clinical afterthought Even when it 
does appeal, the symptomatology is so variable, so non-committal, and so 
often burdened with incidental complications that only a vague tentative 
diagnosis can be made The most that can be expected in these cases is a 
diagnosis sufficiently definite to warrant earty exploiatory laparotomy Even 
this is not always possible 
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pusing, tlierefore, that it is often involved, but this involvement is secondary 
More accuiate anatomic localization of the tumois will reduce the number 
listed as junctional, or “confluence,” or “carrefour” tumors (Brocq 27 and 
Plivenc 28 ) 

Tumors in the region of the papilla of Vater may arise from the bile-duct, 
from the panel catic duct, from the mucosa of the ampulla proper (the biliary- 
pancieatic pylorus of Hanot 20 ), from the head of the pancreas, or from the 
duodenal mucosa or Brunner’s glands The parts are so small that it is often 
impossible to distinguish the e\act site of origin and the tumors are classified 
simply as carcinomas of the papilla of Vater Ampulla caicinomas are 
usually cylmdrical-celled adeno-carcinomas , the pancreatic ones are usually 
small, round-celled carcinomas The adeno-carcinoma in Case XI was small 
enough to permit accurate localization from the ampulla with slight extension 
into the lower end of the common bile-duct 

Theie was no striking difference between the scirrhus and pohpoid tu- 
mors in their microscopic structure Most of the tumors were composed of 
irregular glands lined by columnar epithelium with cuboidal to cylindrical 
cells, and anaplastic nuclei (eight cases) The glands were separated by a 
small to moderate amount of fibrous tissue Ihe lining cells were sometimes 
piled up into several layers This tendency to form solid alveoli was slightly 
more marked in the polypoid forms, the tendency to fibrosis was slightly 
more marked in the scirrhus There was, in addition one almost solid 
alveolar carcinoma which was grossly scirrhus, and one puie carcinoma 
solidum which was grossly polypoid There was one microscopically scirrhus 
carcinoma with a large amount of fibrous tissue between the single cancer 
cells of the primary tumors In the metastases, how ever, there w r as much 
less fibrosis and moie anaplasia There W'as finally one case of papillary 
adenocarcinoma Squamous-cell carcinomas of the extrahepatic bile-ducts 
have also been reported (Fehr 30 and Cabot 31 but none were found here 

A striking feature of the microscopic sections, in both the scirrhus and 
polypoid forms, w r as the tendency to colloid degeneiation (six cases) The 
tumors resembled those of intestinal epithelium with numerous goblet cells 
and the production of much mucoid material (Fig 4 ) This w ? as even 
more maiked in the metastases than in the primary tumors Pseudomyxoma 
peritonei is well known to onginate fiom bile-duct carcinomas 

Noimally, there are no goblet cells m the lining epithelium of the bile- 
ducts It W'as therefore suggested that the simple adeno-caicinomas arose 
fiom the surface epithelium or from the parietal sacculi, while the colloid 
carcinomas arose from the mucous glands which open into the sacculi There 
is no definite pi oof for this except the vague resemblance between goblet 
cells of mucous glands and vacuolated caicmoma cells Under an}' chronic 
irritation, goblet cells appear in the bile-duct lining The bile-ducts aie in- 
testinal evaginations The parietal sacculi and associated glands represent 
only branched diverticula of the original intestinal outpouching (see Keibel 
and Mall 32 ) The origination under irritation of colloid carcinomas is a 
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severe cases, a centro-acinar icteric necrosis (see Fueterrer 37 ) The liver 13 
enlarged by distention or metastases unless a cirrhotic or atrophic degenera- 
tion has reduced it It was found definitely enlarged in four cases, of about 
normal size m five cases and decreased in size in three cases Three times it 
was palpable clinically, yet normal 111 size , twice it was enlarged, but not 
palpable 

The pancreas was rarely much disturbed The pancreatic duct may be 
directly occluded at its orifice, or be constricted by diffuse carcinomatous 
infiltration of the head of the pancreas One-third of the bile-duct car- 
cinomas arise in the lower part of the ductus choledochus close to the ampulla 
But pancreatic-duct occlusion is not usual, for the duct does not always enter 
the duodenum in common with the ductus choledochus (Springer 38 ) It may 
enter at quite some distance from it (as it did in Case IX), with or without 
a papilla of its own Even if the Wirsungian duct is occluded, the accessory 
duct of Santorini is actually the mam duct in 12 per cent of cases and can 
substitute adequately for the mam duct in draining the pancreatic external 
secretion, in anothei 54 per cent (Keen 30 ) The pancreatic duct was partly 
obstructed in four cases but no marked deficiency in pancreatic external 
secretion followed 

Nor did it in any case seriously disturb the pancreatic internal secretion 
Indeed, duct obstruction leads to island regeneration (Opie 40 ) unless this is 
prevented, as it was in Case VI, by a preceding arteriosclerosis (Dr R H 
Jaffe) There was a chronic interstitial pancreatitis in Case VIII, in Case 
IV the pancreas was reduced to a fibrotic shell, but glycosuria did not 
follow 

Ascites was present in six cases, from carcinomatosis of the peritoneum 
in Cases V and XV, from compression of the portal vein by enlarged peri- 
biliary lymph-nodes in Cases VII and XIV, from hepatic metastases alone 
in Case VI, from suppurative pyelophlebitis adjacent to hepatic metastases in 
Case XIII The ascites was massive only in Case XV 

In Cases VII and XIII a cholecystitis was present, with a stone at the 
neck of the gall-bladder and a chronic empyema In Case VII the cholecys- 
titis was perfectly symptomless Here there were stones also in the ductus 
choledochus distal to the tumor In Case X there was a chronic ulcerative 
cholecystitis, but no stones In our material, stone was associated with car- 
cinoma of the bile-ducts in only 16 per cent This is usually given as 30 per 
cent , in striking contrast with carcinoma of the gall-bladder, in which stone 
is present in fully 80 per cent (Miller 41 ) 

The frequent association of stones with primary carcinomas of the gall- 
bladder and their absence in secondary carcinomas led to the assumption that 
they were very important in the etiology of carcinoma of the gall-bladder 
This was used as an argument in favor of cholecystectomy for stone, rather 
than cholecystotomy White 4 ' declared that 20 per cent of all persons with 
gall-stones ultimately developed biliary-tract carcinomas Lotzin, 43 however, 
emphasized that this was exaggerated, and, further, that it was not the stone 
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mg failure m these cases now is not the operative maneuver but the Iicemoi- 
thage, shock and infection to which the jaundiced patient is so markedly 
susceptible and to accidental complications such as those described in our 
cases (see Stanton 4 '') 

The supposition that these tumors announced their piesence by striking 
and characteristic symptoms long before the}' metastasized, and could there- 
fore be approached with good prospects of permanent cure, had markedly 
stimulated the perfection of technic and of pre- and post-operatn e manage- 



Tig s — Colloid carcinoma metastasts in marginal sinus of inguinal I) rnpli node Note 
papillarj infolding Primary tumor in common bile duct Leitz apochromat 8 mm peri 
planar 6 HKmotoxjhn and eosin 


ment It was usually considered that metastases occur in only 20 per cent 
of bile-duct carcinoma But even with successfully effected radical re- 
sections, permanent cuies have been veiy few The hopefulness of radical 
resection was a surgical mirage (Thevenod" 0 ) 

These tumors, according to our material, are not less prone than others to 
metastasize They do not declare themselves forcibly and unequivocally long 
before they metastasize The clinical course, especially that part of it which 
is severe enough to demand medical attention, is brief In this short time, 
metastases are already widespread Metastases were present in all our 
twelve cases except one 
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H/EMATOLOGIC STUDIES AS A BASIS FOR DETERMINING 
THE RISK OF POST-OPERATIVE HAEMORRHAGE IN 
JAUNDICE PATIENTS* 

By Richard Lewisoiin, M D 

or New York, N Y 

FBOM _ THF 8URGICAI SFRVICr OF MOUNT SIN VI HOSI IT VI 

One of the most serious problems in operative surgery is the deeply 
jaundiced patient It is generally agreed that these patients are very poor 
operative risks In many instances death is caused by pneumonia or post- 
operative infection, due to poor resistance 

However, haemorrhage is the most frequent complication and at the same 
time the most important factor in post-operative mortality Broadly speak- 
ing, the risks of a post-operative hsemorihage depend on two factors (i) 
the degree, and (2) the duration of the jaundice Each one of these two 
factors may cause post-operative hannorrhage For instance, a moderate 
jaundice of long duration or a very deep jaundice of short duration may 
be equally potent When both factors are combined, any operative mter- 
feience presents a most serious problem f^r the surgeon 

Furthermore, we cannot, before the operation, definitely predict whether 
a jaundiced patient will bleed It is a well-known fact that a patient with 
deep jaundice of long duration may not bleed after the opeiation, whereas 
another patient sufifermg from a model ate jaundice of short duration may 
succumb to post-opeiative htemorrhage 

It would be of the utmost impoitance if our laboratory investigation 
would enable us to segregate the bad usks fiom those who are apt to make 
an uninterrupted post-operative recovery It is generally conceded that 
the pre-operative determination of the clotting time is without any prac- 
tical value Normal clotting time is no safeguard against post-operative 
bleeding Even after the htemorihage has started, the clotting time may 
still be normal In other cases, the clotting time may be lengthened con- 
siderably, yet the patient with a deep jaundice of many months’ duration may 
make a smooth post-operative recovery 

Another test, namely, the icteric index, is of no practical value in the 
subject under discussion As stated above, patients suffering from deep 
jaundice of long duration may make a smooth recovery, even after major 
operations The icteric index is simply a numerical indicator of the degree 
of jaundice It has been known for many years that large amounts of bile 
acids can be present in the blood for months, and even years, without causing 
any symptoms of toxicity or blood dyscrasia As Wangensteen has stated 

*Reid before the Joint Meeting of the New York Surgical Societj and the Phil- 
adelphia Acadeim of Surgery, February n, 1931 
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Five cubic centimetres of this plasma are put into the tubes 
To first tube, add 3 cubic centimetres norm'll filtered plasma 
To second tube, add 2 cubic centimetres normal filtered plasma 
To third tube, add 3 cubic centimetres of filtered plasma to be tested 
To fourth tube, add 2 cubic centimetres of filtered plasma to be tested 
All tubes are equalized m amount by addition of 0 9 per cent NaCl Mixtures 
are allowed to remain in contact fifteen minutes at 3 7 5° C Plasma is recalcified by 
addition of o 5 per cent CaCl x 6 H O, the number of drops which are added having 
been determined by the general coagulability test The clotting time is observed at 37 5°C 

Detei initiations of clotting factors were performed m sixteen cases of 
jaundice Some cases were nonsurgical, a few patients refused operation 
and others were cases of light jaundice with normal figure They do not 
belong to the group under discussion 

I wish to report here very briefly results of these studies in seven cases 
All these patients suffered from deep jaundice of long standing Their 
scleras were deeply yellow, assuming in some instances a greenish tinge 
Stools were completely acholic The urine was dark brown and full of bile 
In other words, they presented intense jaundice and represented the worst 
forms of ojierative risk 

Case I No 320186 — M G, female, aged sixtv-tvvo, admitted November 10, 
1930, discharged December 21, 1930 Tour weeks’ historv of pain 111 the right upper 
quadrant Complete block of common duct for three da\s Icteric index, 40 Clotting 
factors prothrombin, 1 1, fibrinogen, 104 per cent, aiitithrombin, 10, index, 11 
Pre-operative prognosis in reference to post-operative haemorrhage “Clotting factors 
normal Prognosis good” This patient received lner-extract as pre-operatne prepara- 
tion It seemed to me that liver-extract might improve the post-operative course of 
the jaundiced patient Furthermore, I have noticed m two cases that moderate post- 
operative bleeding stopped after the use of liver-extract Clotting factors before 
operation were (November 24th) prothrombin, 091, fibrinogen, 1 12 per cent , anti- 
thrombin, 1 25 , index, 0 8 Pre-operative prognosis in reference to post-operative 
hiemorrhage “Good” Operation (November 24th) revealed one very large stone m 
the common duct Patient made a good recoverv 

Case II No 319994 — M E, female, aged fort}, admitted November 3, 1930, died 
November 17, 1930 Deep jaundice for six weeks Stools completel} acholic Mass 
111 right upper abdomen Temperature normal Bleeding time, three minutes, clotting 
time, seven minutes Clotting factors prothrombin, o 6 , fibrinogen, 0 64 per cent , 
antithrombin, 122, index, 03 Pre-operative prognosis in reference to post-operative 
h'emorrhage “Index is too low Patient is apt to bleed ” Exploratory laparotom} 
revealed a carcinoma of the pancreas with metastases in the liver Post-operative 
course Patient appeared in good condition for two days On the third da} a large 
hsematoma with continuous oozing from the incision occurred Patient was probably 
bleeding internally, too, as the pulse became verv small and rapid She died on the 
fourth day following the operation No post-mortem examination Undoubtedly, the 
bleeding plaved an important role in hastening the fatal outcome 

Case III No 319809 — R E, female, admitted October 28, 1930, discharged 
November 30, 1930 Very deep jaundice for one month without fever Bleeding time, 
three minutes , coagulation time, five minutes Icteric index, 175 , sedimentation time, 
30 minutes Clotting factors prothrombin, 1 o , fibrinogen, o 94 per cent , antithrombm, 
103, index, 10 Pre-operative prognosis in reference to post-operative hiemorrhage 
“Patient presents normal figures She is not apt to bleed following the operation ” 
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present ” Operation (January 29) Choledochotomv for stone Gall-bladder small, 
without stones , was left m situ The common-duct stone was removed through a 
small incision into the duct Drainage of the duct by a tube Patient began to ooze 
moderately through the abdominal incision on February 2 On the next day biliary 
drainage contained a large amount of blood Another transfusion was given on 
February 3 The tube was removed on February 4, in order to prevent clot formation 
in the common duct February 4 icteric index, no Another test for clotting factors 
(February 4) showed the following figures Prothrombin, o 66, fibrinogen, 13 per 
cent, antithrombin, 123, index, 07 “Tests show bleeding tendency Prothrombin 
very low ” The sedimentation test was repented on February 4 It had fallen from 
seventy to twenty minutes Patient’s condition became gradually worse He died 
February 9 Postmortem examination showed the common duct free, without stones 
or blood clot H'ematoma mid localized peritonitis in the right upper quadrant Cause 
.of death chol cmia and localized peritonitis 

Table 

Rcviczu of Clotting Factors m Seven Cases of Jaundice 

Case I — November, 1930 — Marked jaundice for three weeks, icteric index, 40, 
large stone in common duct Prothrombin, 1 1 , fibrinogen, 1 04 per cent , antithrombin, 
1 0 , index, 1 1 Prognosis as to post-operative lvemorrhage — good Operation — 
Choledochotomj for stone Result — Well 

Case II — November, 1930 — Deep jaundice for six weeks, carcinoma of the pancreas 
with liver metastases Prothrombin, 06, fibrinogen, 064 per cent , antithrombin, 122, 
index, 03 Prognosis as to post-operative hxmorrhage — Bad Operation — Exploratory 
laparotomy Result — Died of hremorrhage No postmortem examination 

Case III — November, 1930 — Deep jaundice for one month, icteric index, 175, 
common-duct stones Prothrombin, 1 0 , fibrinogen, 0 94 per cent , antithrombm, 1 03 , 
index 10 Prognosis as to post-operatn e haemorrhage — good Operation — Choledoch- 
otomy for stones Result — Well 

Case IV — November, 1930 — Deep jaundice for two months, icteric index, 180, 
carcinoma of the pancreas Prothrombin, 066, fibrinogen, 094 per cent , antithrombm, 

1 18, index, 05 Prognosis as to post-operative lvemorrhage — bad Operation — None 
Result — Died of chol'emia and post-operative lvemorrhage No postmortem examination 

Case V — -No\ ember, 1930— Deep jaundice for four months, cholelithiasis and 
common-duct stone Prothrombin, 081, fibrinogen, in, index, 08 Prognosis as to 
post-operative haemorrhage — good Operation — Cholecy stectomy and choledochotomj 
for stones Result — Well 

Case VI — January, 1931 — Deep jaundice with fever and chills for two weeks, 
two previous attacks, icteric index, 140, carcinoma of the gall-bladder with metastases 
in the liver Prothrombin, 0 64 before transfusion — 0 78 after transfusion , fibrinogen, 

1 3 per cent before transfusion — 1 3 per cent after transfusion , antithrombm, 1 33 
before transfusion — 1 18 after transfusion, index, 06 before transfusion — 09 after 
transfusion Prognosis as to post-operative h-emorrhage — bad Index improved after 
transfusion Impossible to say how long effect of transfusion will last Still considered 
bad risk Operation — Exploratory laparotomy Result — Died of luemorrhage , post- 
mortem examination 

Case VII — January, 1931 — Marked jaundice for ten weeks, icteric index, 40, 
February 5 iteric index, 1 10 , stone in common-duct , choledochotomj Prothrombin 
January 27, 081, January 29, 088, after transfusion February 4, 066 Fibrinogen 
January 27, 094 per cent , Januarv 29 094 per cent , February 4, 1 3 per cent 
Antithrombm January 27, ill, January 29, 103, February 4, 125 Index January 
27, 07, January 29, 08, February 4, 07 Prognosis as to post-operative lvemorrhage — 
January 2 7, doubtful, January 29 good, February 4, bad Operation — Januarj 29, 

84 



RICHARD LEWTSOHN 


in the hope that others will tiy the tests Then apparent correctness in the 
seven cases lepoited herewith possibly may be pure coincidence 

Clottmg-factoi detei initiations also may be of importance in determining 
the value of diffeient procedures which are used more or less empirically in 
the pre-operative prepaiation of this gioup of patients Intravenous or in- 
trarectal injection of glucose solution, blood tians fusion, intravenous medica- 
tion of calcium chloride, parathormone, high carbohydrate diet, etc — they 
all hate been used for a number of years in the attempt to improve the 
operative risk of these patients No unanimity exists as to their value 
For instance, Walters advocates calcium chloride for the reduction of pro- 
longed coagulation time m the jaundiced jvatient On the other hand, Ravdin 
Riegel and Morrisson, m a very careful experimental study read at the 
joint session of these societies m 1930, concluded that administration of 
glucose caused shortening of the coagulation time, whereas calcium was in- 
effective in their experiments If we could find a reliable hiematologic 
test, such test could settle the value of these different methods of pre- 
operative preparation of the jiatient Instead of relying on general impres- 
sions, we might be able to establish definitely the \alue of certain forms of 
treatment and discard others which are in use at present 

Furthermore, such tests may be important in another direction When 
dealing with deep jaundice due to a common-duct stone many surgeons 
prefer simply to remove the obstructing calculus and to defei cholecystectomy 
to some later date They are afraid that uncontrollable haemorrhage may 
follow the dissection of the gall-bladder from the liver-bed Undoubtedly 
it would be preferable to deal with the gall-bladder at the time of the primary 
operation, if we would know' which cases are apt to bleed after the opera- 
tion As stated above, the degree and duration of the jaundice is not a 
definite indication It is possible that pre-operative prothrombin and anti- 
thrombin determination may offer a valuable clue in this direction 

I beg to thank Dr F W Bancroft and his staff for their most generous 
cooperation 

Since the present ition of this series eight additional cases have shown substantially 
the same results 
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MESENTERIC VASCULAR OCCLUSION 

by Joseph L Meieu, MD, M S 
or Chicago, III 

UIOM TIIE G^ SA2COI OGJCAL SEH\ ICE OF MFRCT 110*1 ITU 

Mesenteric vascular occlusion, which in its acute form is one of the most 
baffling conditions with which a surgeon has to deal, -was first described by 
Triedman in 1S43 Virchow in 1S47 described the pathology and Elliott in 
1S95 perfoimed the first successful operation for this condition In 1904 
Jackson, Quinby, and Porter 33 repoited a 92 per cent mortality in twenty- 
seven collected cases Trottei 00 111 1914 reported that only 4 per cent of three 
bundled and sixty-six cases were correctly diagnosed The operative mor- 
tality in this group was 63 8 per cent Klein 30 in 1921 stated that there was 
lecord of only twenty-four successful operations in about five hundred cases 
This background and comment on a case in my own experience has stimulated 
an analysis of the literature of the past ten yeais to gather information which 
might shed some light on earlier diagnosis or better management of the disease 
It soon became apparent that a know-ledge of the etiology w-as necessary to 
attract attention to the possibility of the disease and a know-ledge of the pa- 
thology in order that the condition would not pass unrecognized at operation 
Therefore, a summary of the etiology and of the pathology as found at opera- 
tion would not be amiss 111 this paper 

Accurate statistics are not available to determine the frequency of the 
disease because many cases pass unrecognized Ten per cent in this series 
w-ere ovei looked at operation Sheehan 9 states that at the Massachusetts 
General Hospital there were only thirteen cases in appioximately 48,000 sur- 
gical admissions, and Ross repoits only tw-o cases in 30,000 admissions at the 
Lankenau Hospital Loop 28 encountered nine cases in three veais, Johnson 39 
six cases 111 five years, and Watson 37 eight cases in one }eai 

The disease may occur at any age The youngest patient in this series was 
four months 31 The oldest w-as seventy-nine vears of age Bums 3 reported 
one instance in a child eleven vears old, and Frank 17 reported three cases in 
which the ages w-ere eight, ten, and tw-elve years 

In the majority of instances there is some disease of the circulator}- system 
as endocarditis, artenosclerosis, atheroma, aneurism, phlebitis, 01 stasis of 
the portal system There may be a histoiy of trauma or of hernia but at times 
there may be no demonstrable etiological factor In this series theie were 
three patients w-ith polycythienua, and one with hiemophiha Seven cases fol- 
lowed appendicitis operations, and tw-o w-ere associated w ith acute appendicitis 
The results of obstruction of the mesenteric vessels vary Rarely, the 
occlusion may be complete without any abdominal symptoms or demonstrable 
changes 111 the intestine as 111 tw-o of Brady s 4 and one of Trotter’s 00 cases 
Occasionally, the blood supply to the parts may be sufficient for life but not 
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veins Free fluid is usually present m large amounts and varies in color from 
transparent amber to bloody The fluid is odorless and usually contains no 
coagulated lymph 

In dealing with the symptoms leading toward a diagnosis, one is beset with 
considerable difficulties owing to the diverse forms under which the disease 
appears In the majority of instances it is the final scene of a preceding pro- 
tracted disease and is ushered in suddenly, without warning The following 
symptoms occurred most frequently 

Pain was present in ioo per cent of the cases where any intestinal changes 
occurred It was usually severe from the onset, and constant with exacerba- 
tions It usually originated around the umbilicus and then became general 
A peculiar phenomenon which sometimes occurred was cessation of the pain 
soon after the onset only to recur a few hours or days later, the other symp- 
toms meanwhile continuing unabated Cramp-like pains in the vessels of the 
leg were noted in three cases 

Vomiting was stated to be present in 55 per cent and absent in 10 per cent 
of this series It occurred soon after the onset of the pain and was repeated 
Rarely was it present only at the onset, or only after the disease had existed 
several hours 

Nausea was definitely stated to be present in only 20 per cent of the cases 

Blood in the stools was reported in 14 per cent I11 three of these cases 
melama did not occur during the first day In one instance it did not appear 
until the twelfth day 

Diarrhoea was mentioned 111 10 per cent 

Tenderness was reported as present in 55 per cent and as absent in 8 per 
cent of the cases It varied in degiee from just perceptible to very acute 

Rigidity was listed as present 111 16 per cent and as absent in 15 per cent 
Boaid-hke muscular tension was not common 

Distention was present at some time in 45 per cent 

The temperatures reported ranged between 96° and 101° F In the 
twenty-six cases in which the duration of the disease was twenty-four hours 
or less the temperature was reported twelve times In eight of these it was 
below 98 6° F 

The pulse was reported 111 thirty-nine instances It was normal or slow 111 
fourteen If the pulse was not lapid at the onset, it usually became so in a 
short time In one instance the pulse was only sixty-eight seven days after 
the onset of acute symptoms 

The leucocyte count was reported 111 twenty-thiee instances In all but 
three the count was above 18,000 The lowest report was 10000 and the 
highest was 45,000 The increase is rapid and occurs very soon after the onset 
of pain 

Urine chemistry was given m three instances I11 two of these indican 
was reported as four plus, and in the other urobilin was reported as three plus 

No blood chemistry findings before operation were recorded 

No X-ray examinations to determine presence of gas were recorded 
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ceduies when gangrene is picsent 01 imminent While enterostomy is often 
a life-saving pioceduie m simple obstruction, it is useless in mesenteric vas- 
culai occlusion because heie we aie dealing with a lesion which paialvzes the 
bowel and with a toxemia fiom the ahsoiption of autolytic products fiom the 
diseased segment Enterostomy does not function m a paralyzed bowel, and 
neithei enterostomy nor exteriorization prevents the autolysis or the absorp- 
tion of autolytic products from the diseased aiea These procedures alone or 
in combination were used ten times in this series and fourteen times in 
Trotter’s 00 series To this group may be added three cases which the author 
saw as a resident physician , in two an enterostomy was done and in the third 
an extenorization Death ensued in each instance except one This was a 
case of Trotter’s 00 in which the lesion was not sufficient to interfere 
with peristalsis 

Exploration alone was done seventeen times There were six recov- 
eries 13 18 21 25 43 In two of these the transverse colon was mvohed and the 
collateral circulation through the gastrocolic omentum was undisturbed 

Drainage was done in two instances with one recovery In this case 21 an 
abscess cavity formed about the diseased segment and six inches of bowel 
sloughed through the wound Anastomosis was done at a later date 

The usual reason for not resecting is that the patient’s condition is unable 
to withstand the trauma of operation, or that the area involved is too great 
The danger of death from a properly conducted opeiation is much less than 
the danger of death from pentonitis or toxaemia if the diseased segment is not 
removed That trauma of a well-conducted operation is slight is shown by 
the lecovery of Mitchell’s 33 patient who was operated upon m a moribund 
condition without anaesthesia Several successful operations were done with 
only local infiltration of the anterior abdominal wall One of McGuire’s 32 
patients went on to normal term aftei seven and one-half feet of bowel weie 
resected when the patient was four months pregnant 

The amount of bowel which may be resected without after ill effects varies 
Flint 34 in a study of fifty-eight cases of extensive resections for various causes 
found that the metabolic disturbances were usually slight when less than 375 
centimetres of bowel were resected In this series theie weie three cases in 
which almost the entire small intestine was successfully removed Doerfler 10 
resected all but 12 centimetres of the jejunum and 20 centimetres of the ileum 
and the patient was well six and one-half years later Wulsten 52 resected all of 
the small bowel except 15 centimetres of jejunum and 10 centimetres of ileum 
In Sjovall’s 48 case only 50 centimetres of small bowel remained X-iay ex- 
amination in this case showed that the small bowel took a direct course to the 
lleocaecal valve 

Often the line of demarcation between the diseased and healthy bowel is 
not well defined and the question arises as to the amount which should be 
resected Resection should include all of the diseased area of the bowel and 
mesentery and as far beyond as is necessary in order to obtain free bleeding 
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was no peristalsis, either spontaneous or after manipulation The bowel walls w'ere 
thickened The bowel above and below the diseased area w is dilated and lighter in color 
than normal , peristalsis occurred after manipulation in this area About 60 centimetres 
below' the thrombosed area approximated 30 centimetres of bow'd was caught in an 
adhesive band This segment was moderated distended and discolored The band was 
severed and the bowel immediately returned to normal appearance The mesenterj of 
the thrombosed bowel w r as found to be dark red, swollen and rather tense dowai to its base 
The mfarcted area which began about 45 centimetres from the duodeno-jejunal junction 
w'as resected and sufficient healthy tissue was removed to insure free bleeding from the 
edges of the bowel and mesenterj A lateral anastomosis was done without the use 
of clamps and without drawing the bowel from the abdominal cavitj Two gutta percha 
drams were inserted and the wound closed 

Post-opc) atwc Com sc — The pulse could not be counted at the w'rist until fourteen 
hours after the operation Sixteen hours after operation the first urination occurred 
Vomiting which occurred several times between the fortieth and fort} -fourth hours was 
controlled b> single gastric lavage Flatus and spontaneous bowel movement occurred 
at forty-eight hours after operation 

Medication consisted of digifolin, 1 ampule ever} two hours for fort} -eight hours, 
then every four hours for a similar period Caffeine sodium benzoate was given ever} 
three hours for fort} -eight hours During the first twent}-four hours, 3,000 cubic centi- 
metres of saline were given under the skin and 500 cubic centimetres of glucose with 
insulin were given into the v ein During the next forty-eight hours 3,000 cubic centimetres 
of saline and 1,000 cubic centimetres of glucose with insulin were given 

The specimen removed was measured the next morning and found to be 230 centi- 
metres long Microscopic examination revealed diffuse infiltration of all lavers with 
serum and blood cells The blood was coagulated in both the arteries and veins of the 
bowel and mesenter} 

It is now one vear since the operation and the patient is in good health, working 
every day 

SUMMARY 

This paper is based upon a review of ninety-two proven cases of mesenteric 
vascular occlusion which have been reported during the past ten years There 
w'ere thirty-nine recoveries and fifty-three deaths, or a gross mortality of 
57 6 per cent In nine instances spontaneous recoveries occurred In three 
of these cases the occlusion apparently did not cause any abdominal symptoms 
and the condition was found only at autopsy In six instances the symptoms 
were sufficient to warrant laparotomy but no resection was done There was 
one instance of sloughing of the diseased segment through the drainage wound 
There were forty-three cases m winch operative resection was done The 
mortality m this group was 32 6 per cent Recovei les include thi ee cases of 
practically complete removal of the small intestine 

No definite symptom complex can be formulated, but the onset of acute 
abdominal pam not relieved by enema, accompanied by high leucocyte count, 
disturbed bowel function with 01 without collapse, tenderness, and rigidity in 
the presence of a disease of the circulatory system should lead one to suspect 
mesenteric vascular occlusion 

One cannot tell from the color of the bowel whether or not it will recover 
function Enterostomy apparently is of no value m this condition Resection 
of the diseased area offers the patient the best chance for recovery In this 
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Tig i — The testicle has been exposed by on incision o\er the mguiml canal 



Fig 2 — The testicle has been liberated The gubernaculum the vaginal process and the cremastei 
fibres base been removed The cord has been dissected out revealing its important elements the vas 
is seen at the lower innermost part the artery and veins farther up They are seen to be separate 
because the connective tissue which otherwise unites them into a single cord has been removed Only 
one strand of connective tissue has been left for the purpose of demonstrating an important point it 
is seen at the left next to a vein and is fairly tense while the vein is partly curled up It prevents 
the vessel from stretching out to its full length After the removal of that strand the vein was 
lengthened by at least a centimetres 
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Tig s — A channel is being made b> insinuating two fingers into the loose connects e tissue be 
tween the lower end of the inguinal incision and the bottom of the scrotum Under the guidance of 
these fingers an incision is made in the scrotum corresponding in length and direction to that in the 
thigh 



Fig 6 — On withdrawing the fingers (Tig 5) from the scrotum a tape has been earned along in order 
that the newly made channel should not get lost 
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Tig 12 — The operation is completed A strip of gauze lies in the canal of skin between scrotum and 
high, it scries as a dressing for the deep suture 




Fig 13 — The completed second stage in a case of bilateral retention of the testicles In this 
stage the left testicle which had been brought down at the first stage was liberated from the thigh 
and the wounds were sutured after which the operation on the right testicle was performed The 
left inguinal scar is \1s1ble in the illustration and so are the sutures in the left half of the scrotum 
the suture of the wound in the left thigh is almost completely hidden 


104 



FRANZ TOREK 



106 



FRANZ TOREK 


except perhaps the two end sutuies Ihciefoie catgut is employed for this 
low of sutures 

The next step is that of fastening the testicle to the fascia of the thigh 
The testicle, which is lying in the inguinal wound, is now to be brought down 
through the channel that was dug between the inguinal and the scrotal in- 
cision and which has been prevented from getting lost by the introduction 
of a strip of gauze or a tape A curved clamp is made to grasp the tape at 
the scrotal end and with its guidance is drawn up till the tip of its jaw appears 
in the inguinal wound The tunica of the testicle is grasped (Fig 9), and 
the organ is drawn down so as to emerge fiom the scrotal wound Two 
sutures of fine chronucized catgut aie carried through the tunica albuginea 
testis and the fascia of the thigh, with care not to injuie the femoral or 
saphenous vein Both sutures are inserted before eithei of them is tied, 
as the tying of one may render the insertion of the other difficult (Fig 10 ) 
Probably one suture would suffice 

The attachment of the testicle to the fascia having been finished, the 
anterior lip of the scrotal wound is sutured to the lower edge of the thigh 
wound Fine silk is employed, and on insetting the stitches the tendency of 
the scrotal skin to turn in should again be lemembered and counteracted 
(Fig 11 ) 

Now the inguinal wound is closed, the first layer being the attachment of 
the internal oblique and transversus muscles to Poupart s Ligament (Fig 
11 ) This layer covers the cord, as 111 Ferguson’s method of hermoplasty 
which, although it is not the best method for the heinia, allows the cord to 
descend m the most direct way, unhampered by any possible kink due to its 
displacement Should the nature of a coexisting hernia, however, make it 
appeal desirable that the cord be displaced either according to my method of 
hermoplasty or any other method, this step should be taken after the dis- 
section of the cord has been completed and before the testicle is brought down 
to its new location The aponeurosis is next sutui ed and finally the skin 

The operation is now completed (Fig 12 ) With the aid of a dressing 
forceps a small strip of gauze is drawn carefully through the canal of skin 
between scrotum and thigh It serves as a dressing for the deep skin suture 
More gauze, covering scrotum and abdominal wound, completes the dressing 
The removal of the sutures is done according to general principles, but it 
should be remembered that frequently the skm of the scrotum has been 
attached to the skm of the thigh with some degree of tension, so that enough 
time should be allowed to assure firm union The hidden, inaccessible sutures, 
for which catgut was used, require no attention The length of time m bed 
will be determined by a coexisting hernia, if any, in the absence of a hernia, 
the patient may get up as soon as a firm union between scrotum and thigh 
has been established 

The testicle may be released when the scrotum has stretched out to near 
the normal size Two or three months will usually suffice, but there is no 
need of hurry, as the attachment of the testicle causes the patient no dis- 
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say between the ages of six and ten The belief that it is possible for an 
ectopic testicle to assume its normal place is not an erioneous legend, as has 
been claimed elsewhere, I have seen it occur in a few cases including one of 
perineal ectopy In cases where I operated at a very early age, there was 
always a special reason foi doing so, such as sti angulation of an accompany- 
ing hernia or recurring pain suggestive of strangulation of the testicle or 
torsion of the coul But it would he unwise to postpone operative coriection 
too long, as the normal development of the testicle is more likely to occur if 
it is brought down some time before puberty 
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affected part, pain with formation of a tumor or the occurrence of trauma 
may call attention accidentally to the presence of a tumor which had pro- 
duced no symptoms whatsoevei In time the early tenderness gives way 
to severe pain which is usually continuous Occasionally, remission with 
diminution in the size of the tumor occurs A moderate elevation in tempera- 
ture and a slight feeling of malaise may accompany the increase in size of 
the tumor Locally, there may he redness and swelling of the subcutaneous 
tissue or dilatation of the peripheral veins 

Local examination usually reveals a swelling vaiying in size from a 
small circumscribed mass to a large fusiform tumor, apparently continuous 
with the sheath of the bone In most instances the soft parts over the tumor 
are freely movable They may, however, be rather cedematous and inflamed 
and quite hard The presence of osteophytes in the tumor of the soft tissue 
may give rise to the sensation of crepitus The tumor general^ involves the 
shafts of long bones and usually more than half of the shaft, the distribu- 
tion progiessing toward an end of the bone It produces a widening of the 
shaft mainly, apparently, by the deposition of endosteal bone causing spiead- 
mg of the lamellae The X-ray examination reveals longitudinal striations 
which are characteristic Occasionally, there may be onion-like layers of 
periosteal bone formation similar to that seen in osteomyelitis On the whole 
it is an osteolytic growth rather than osteogenic 

The tibia is the bone most frequently involved The cortex becomes ex- 
panded and thickened Primarily, theie is no destruction nor considerable 
formation of bone, the tumor diffusing rapidly by infiltration Destruction is 
a late manifestation and pathological fracture is rare Metastasis takes place 
to membranous and cartilaginous bones, a predilection for the skull being 
quite noticeable The regional glands are frequently involved Haemoptysis, 
thoracic pain and fever are usually terminal manifestations 

Although the marrow is often involved, Bence-Jones protein is not pres- 
ent in the urine 

Ewing’s sarcoma is most frequently confused with subacute or chronic 
osteomyelitis If, in doing a biopsy, the surgeon fails to go deeply enough 
to reach intact tumor cells, the specimen removed from the peripheral portion 
of the tumor infiltrated with mononuclear cells and fibrous tissue may prove 
to be misleading As an example of characteristics of this disease the fol- 
lowing case report is submitted 

Case — S R , male, born in Italy, sixty-two j ears or age, was admitted March 3, 
1930, to the Crown Heights Hospital His chief complaints on admission were pam in 
the right arm and shoulder, inability to move the right upper e\tremit>, and loss of 
weight His previous medical and surgical history were negative His wife and eight 
children were alive and well 

The present history dated back seven months before admission at which time the 
patient noticed a bulging over the right shoulder Pain 011 motion of the right shoulder- 
joint appeared at about the same period A slight pain in the upper portion of the 
right humerus, even when at rest soon became quite annoMng This was followed by 
a marked loss of appetite associated with considerable loss of weight 
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hypertrophic osteoarthritis of the spinal vertebr.e The patient was discharged against 
advice He died at home early in December, 1930, after sustaining a traumatic fracture 
of the femur 

Pathological Repot t of Specimen — The specimen consisted of the humerus, scapula 
and part of the clavicle (Fig 1) After remo\al of the soft parts, notably the 
musculature, two distinct growths were made out The smaller growth was round, 
occupied the upper end of the humerus and was fused firmly to the scapula The 
humerus proper W'as fractured right below' the tumor and was easily mo\able, causing 
crepitation 

The larger tumor was o\al in shape and somewhat flattened It substituted the 
major portion of the scapula and infiltrated the muscles on both the anterior and pos- 
terior surfaces Both tumors w'ere rather soft On section, they presented a lobular 



FlG i — Gross specimen showing the tumor 

structure Their color was pale, pinkish gray, irregularly mottled by sulphur-yellow' 
patches These patches were opaque in contradistinction to the rest of the tumor 

Mict oscopical Findings — The tumor consisted of alterniting areas of fibrous, 
acellular and richly cellular tissue (Figs 2 and 3) The latter revealed scattered foci 
of necrosis shown by poor staining of the nuclei In other places karyorrhexis indicated 
the progress of cell death 

The cellular areas occasionally showed a w'ealth of small cells with round, darker 
stained nuclei and some eccentrically arranged basophilic cytoplasm The characteristic 
cells of the tumor, however, were much larger Their nuclei were o\al or irregular in 
shape The chromatin of these nuclei was rather scanty, showing a discrete, dust-like 
distribution The cytoplasm W'as quite abundant, very clear and took hardly any stain 
The arrangement of the tumor cells was quite characteristic They showed a 
tendency to form groups almost like epithelial cells, yet they lined narrow channels 
resembling capillary vessels Quite often, there was also a basement membrane which 
supported the tumor cells These membranes w’ere often interconnected with fibres of 
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and some of ten to fifteen to sixteen and twenty-six years’ duration These 
cases were operated upon for malignant neoplasms involving the humerus and 
scapula but the type of lesion was not accurately described Then, too, the 
interpretation of microscopic appearance of these tumors has undergone 
considerable revision in the past ten years However, the point is made that 
malignant disease in a situation such as this is not a totally hopeless matter 
and the acceptance of the radical operation should be urged 
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IRRADIATION OF PRIMARY OPERABLE CARCINOMA OF BRE4.S1 

Dr Burton J Lll piesented cases of piimarv operable carcinomas of 
the In east to illustiate a method of treating these patients by measured tissue 
doses of lriadiation Until about one ycai ago the routine pioeedurc in 
piimaiy opeiable carcinomas of the hi east at the Memorial Hospital was to 
give a lugh-voltage cycle over the breast and drainage area as a pre-operative 
measure Appi oximately three weeks aftei receiving this pre-operatne ir- 
radiation the patient received radical amputation When the wound was well 
healed and the patient m good general condition — which was usuall) the case 
in about four weeks aftei operation — a similar post-operative X-iay cycle 
was given When the tumois in these patients were carefully studied grossly 
and histologically aftei amputation it was found by Doctor Ewing, in the 
pathological laboiatory, that the cellular degeneration in the tumors was only 
of a slight degiee and that the tissue changes in the envii onment of the tumors 
were not of maiked degree Although the use of pre-operative X-ray gives a 
certain degiee of tumor stenlization and change in its environment which is 
favorable to the ultimate end-result it was felt that some means of more ef- 
fective irradiation should be applied in these patients if complete tumor de- 
vitalization was to be accomplished 

Theiefore, during the past year the piimaiy operable cases to be sub- 
jected to radical amputation have teceived a measured tissue dosage of pie- 
operative X-ray combined w'lth interstitial radium by means of the intro- 
duction of gold radon seeds or gold radon wares With the help of the 
physical laboiatory it has been possible to translate the dosage received by 
the tumor mto treatments of skin erythema unit dosages which would have 
been delivered had the high \ oltage X-ray alone been employed Studies in 
the pathologic laboratory have revealed that complete devitalization of cancer 
of the breast can be accomplished in the average case by the administration 
of the equivalent of ten to twelve skin-erythema units It is obviously im- 
possible, with our present methods of external lriadiation, to administer this 
dose by any external means This is the leason foi the present method of 
interstitial irradiation wdnch ahvays follows external irradiation They had 
taken account of the possible hazard to the patient of the insertion of these 
ladon seeds by means of needle trocars directly into the tumor Tlieo- 
letically, one might feel that tumor tissue at the end of such a needle might 
be introduced into an open ljmph or venous channel Up to the piesent time, 
they had seen no instance of diffuse metastasis following this method and 
they do not believe it occurs, but sufficient time has not elapsed to thoroughly 
prove or disprove this point Under this method complete tumor devitaliza- 
tion has been accomplished Somewhere ovei one hundred cases have been 
treated along the lines outlined At present all pi unary operable cases en- 
teung the Memorial Hospital are divided into one of three groups without 
selection 

Gioup A — High-voltage X-ray cycle plus interstitial radon using a meas- 
ured dose of ten to twelve skm-eiythema doses and a compaiable amount is 
given mto the axilla Six weeks after the introduction of the radon a ladical 
amputation is pei formed In order that they may be convinced of the 
efficacy or ineffectiveness of this method, no post-operative ladiation is being 
given in this case which would complicate their conclusions 

Gioup B — Radical amputation is being withheld entirely, reliance being 
placed upon the use of radiation alone by means of the high-voltage X-ray and 
interstitial radon — measured dosage being the same as in the cases subjected 
to radical amputation 
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Keynes, at St Bartholomew’s Hospital m London, has been so impressed 
by the results of small doses of radium buried m the breast and its lymphatic 
diamage areas for several days at a time that he now prefers interstitial ir- 
radiation to operative removal even in early breast cancer As he points 
out, howevei, implantations are attended with some dangers He knows of 
cases in which radium needles have damaged the internal mammary and 
axillary vessels, and have punctmed the heart or pleura — m one case the 
needle dropped to the bottom of the pleural cavity He has seen skin im- 
plantations at the site of needle punctures In one case of early breast cancer, 
known to the speaker, preliminary rontgenograms of the chest and hones 
were negative before radium implantations but the patient died of wide- 
spread dissemination three months later The result might have been the 
same in the absence of irradiation but the possibility of the implantation 
needle having opened a vein for the cancel cells to pass into the general circu- 
lation cannot be dismissed Interstitial irradiation, to be effective, has to be 
pushed to the limit with resulting necrosis in some cases that calls for limited 
excisions These various mishaps affect only a very minor percentage of cases 
and by no means contraindicate the intelligent use of interstitial irradiation 
in patients not subjected to operation 

In the past few years, Doctor Carnett said he had become more and more 
impressed with the fiequency with which cancel is disseminated widely 
through the breast Cheatle has stressed this point 1 he speaker sends speci- 
mens of many of his breast amputations to Wainwright, at Scranton, and 
from them he prepares large microscopic slides by Cheatle’s technic, giving 
a bird’s-eye view of the breast, pectoral muscles and axillary contents A 
study of these slides, and the experience of pathologists with whom the sub- 
ject has been discussed, indicates that cancer is commonly far more widespread 
in the breast than is generally believed 

Doctor Carnett declared himself to be an ardent ad\ocate of Handley’s 
theory of lymphatic permeation, but in addition to the lesions that may occur 
in the breast from that process, he believed other distant breast extensions 
occui from fairly rapid dissemination of cancer cells along the milk ducts 
In view of these considerations effective treatment demands that the inter- 
stitial irradiation should include the entire breast Doctor Lee limits the breast 
irradiation to the section in which the primary lesion is located and judging 
from some recent motion pictures of Keynes’ technic it is doubtful if the 
latter’s method is adequate to irradiate the entire breast Cheatle’s technic 
aims at inclusion of every jiart of the breast Whatever method is used on 
the breast itself the lymphatic pathways beyond the breast must receive 
attention Doctor Lee has given this in his cases Further experience is 
needed to determine the best method for imjilantmg needles m the lymphatic 
areas Handley has demonstrated the need for inclusion of the region along 
the internal mammary vessels homolateral to the breast lesion External 
irradiation should precede the introduction of needles or hollow wire and the 
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the maintenance of an equitable tempeiature for the testes and by the action 
of the cremasteric muscle, the function of the testes is enhanced There- 
fore, the Torek operation offers the best end-results because by this operation 
we can have a propeily constiucted scrotum 

One operates, theiefore, in order to restoie function to an otherwise 
aspermatic testis 

Should one operate for fear of malignancy of the undescended testis ? 
Statistics vary greatly concerning the question of the malignancy of the testis 
in this condition Bland-Sutton states 75 per cent of testes retained m the 
abdomen become malignant All observers aie agreed that the misplaced 
testicle does piedispose to malignancy It has been suggested that the inguinal 
testis is more liable to tiauma Coley states that, 111 his opinion trauma is the 
cause of 33 per cent of cases of malignancy of the testis An abdominal 
testis should not be removed for fear of its becoming malignant, but, if an 
inguinal testis cannot be placed in the scrotum, it should be removed for 
fear of trauma and possible resulting malignancy One is frequently asked 
to place an undescended testicle in the scrotum because of the cosmetic 
effect 

Physical requii ements for certain positions, notably the police and fire 
depaitments of larger cities, bar an applicant who has an undescended testicle 
This rule, which may be too drastic, was adopted because of the more frequent 
occurrence of malignancy of the undescended testicle and the greater danger 
of trauma to the inguinal testis 

When should one opciatc? The operation should be performed before 
the age of puberty The testis remains unchanged from birth until about 
ten years of age, after which it continues to develop until puberty It is 
agreed that the age of choice for the operation of orchiopexy should be be- 
fore the age of puberty, pieferably between the age of from five to twelve 
If a child has a large hernia associated with an undescended testicle it may 
be pieferable to opeiate earlier than five years of age 

How should one opc\ate ? Doctor Owen stated he had not personally 
operated by the Toiek method He termed the operation the Torek method 
because of the fact that the Keetley technic suggested that the testes be fas- 
tened to the fascia of the thigh by sutures through the gubernaculum This 
was for the purpose of traction, whereas Torek sutured the testis to the fascia 
of the thigh without traction Any opeiation requiring traction usually 
terminates unsatisfactonly 

He had employed the technic of Bevan and found that it was unneces- 
sary, excepting in a veiy small percentage of cases, to cut the spermatic 
vessels This point has been recently emphasized by Bevan Usually, it 
suffices to cut fascial bands about and around the spermatic vessels and the 
vas, and by these measures the testis can be placed in the scrotum without 
traction 

He has used in two cases the method of Ombredanne The objection to 
this method is that it places two testes (when the case being operated upon 
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of the lamina,, leaving undisturbed the spines intci spinous ligaments, niches 
and musculai attachments of the opposite side, the advantages are obvious 
Foi the cervical and lumbar legions the rathei free mobility of the vertebral 
column makes it desnable to expose these regions so as to have all of the 
mobility and not jeopardize the stability of the vertebne While it is true 
that dislocation of the vertebras following bilateral laminectomy occurs but 
rarely, a number have been reported With the advent of high-speed travel 
this precaution to maintain stability is all the more indicated It is an axiom 
of modern surgery to disturb anatomic and physiologic conditions as little 
as possible, and for this reason, if for no other, hemilaminectomy offers many 
advantages over bilateral laminectomy since free exposure of the cervical and 
lumbosacral regions of the spinal cord can be obtained 

Certainly no one today would think of exposing the brain by biting away 
bone and leaving a needlessly large cranial defect as was done a few years 
ago instead of making an osteoplastic flap Likewise, he thought that the 
same conservative attitude toward laminectomy in the cervical and lumbar 
regions will be observed and whenever possible hemilaminectomy will be done 
m place of bilateral laminectomy 

Hemilaminectomy has its limitations as well as its advantages When- 
evei a spinal-cord tumor cannot be readily removed by hemilaminectomy the 
exposure should be conveited into a bilateral laminectomy This can easily 
be done and may require the removal of only one or two arches of the op- 
posite side, thus doing a bilateral laminectomy immediately overlying the 
tumor and not needlessly above or below the tumor 

Hemilaminectomy of either the cervical or lumbar regions is indicated 
in the following conditions 

(1) Lateral and venti olateral spmal-cord tumors 

(2) Spmal-cord tumors involving the vertebrae with partial destruction 
of the vertebrae 

The operation has been used m these conditions in the patients whom he 
v. as showing to them that afternoon In each, the spinal cord was ade- 
quately exposed and the pathologic process adequately dealt with The 
spines, the arches and the muscular attachments of the opposite side have 
all been retained 

(3) Unilateral doi sal-root section and unilateral choidotomy 

(4) As an exploratory procedure especially m obscure and baffling spmal- 
cord diseases when visual proof of the actual conditions is desirable 

Hemilaminectomy is not presented to replace completely bilateral laminec- 
tomy but it has a definite and valuable position in neurologic surgery Criti- 
cism of this procedure has almost invariably come 1 om those who have 
not tried the operation The time has come to replace hypothetical criticism 
by that gamed from actual experience with the procedure 

Dr Charles H Frazier said that as to the propriety of substituting a 
unilateral for a bilateral laminectomy, obviously the only objection to the con- 

124 



NEW YORK SURGICAL SOCIETY AND PHILADELPHIA ACADEMY 


had a dislocation at the thoracicolumbar junction following a complete 
laminectomy of the eleventh, twelfth thoracic and first lumbar vertebra He 
had thought befoie listening to Doctor Taylor’s remarks that dislocation of 
the spine following complete laminectomy was not something to be feared 

It can be stated that the above-mentioned case coincides with all the faults 
that he expounds against complete laminectomy 

Doctor Stookey, m closing the discussion, said that whether in hemilam- 
inectomy or bilateral laminectomy, the wound was closed in layers How- 
ever carefully done, closure of doi sal-neck musculature cannot prevent A'entral 
displacement of the vertebral bodies, from which both arches and spines with 
their muscular attachments have been removed Doctor Fraziei’s reference 
to regeneration of the arches after bilateral laminectomy prompted Doctor 
Stookey to wonder in what percentage of cases in Doctor Frazier’s series this 
had occurred Regarding blood within the subarachnoid space, this can be as 
carefully avoided by hemilaminectomy as by bilateral laminectomy Doctor 
Stookey regretted that Doctor Frazier had not had occasion to give hemilam- 
inectomy a trial, being sure that he would find additional uses for this pro- 
cedure At almost each discussion of hemilaminectomy someone has presented 
from personal experience another instance of dislocation following bilateral 
laminectomy He called attention to Doctor Shallow’s remarks concerning 
a forward dislocation of a lumbar vertebra with instant paraplegia following 
bilateral laminectomy 

HEMATOLOGIC STUDIES AS A BASIS FOR DETERMINING THE 
SURGICAL RISK IN JAUNDICED PATIENTS 

Dr Richard Lewisohn read a paper with the above title for which see 
page So For remarks in discussion by Dr I S Ravdin see page 86 

TREATMENT OF EMPYEMA AND LUNG ABSCESS BY PACKING 

Dr John F Connors (New York) read a paper with the above title, 
for which see page 38 

Discussion by Drs John B Flick and George D Stewart See pages 

53. 54 

STUDY OF CASES OF CARCINOMA OF THE STOMACH TREATED AT THE 
PRESBYTERIAN HOSPITAL OF NEW YORK, 1916-1930 

Dr Fordyce B St John (New York) said that from January, 1916, 
to December 31, 1930, there were 365 cases admitted to the Presbyterian 
Hospital of New York with a diagnosis of carcinoma of the stomach Of 
these, 120, or 32 9 per cent , received no surgical therapy and would therefore 
not be considered Resection was cairied out 111 sixty cases, or 164 per cent , 
of all the cases admitted Palliative gastroenterostomy was peifoimed in 
seventy-five cases, a simple exploratory celiotomy was done in eighty-five 
cases and in the remaining twenty-five cases some emergency pi ocedure such 
as jej unostomy or gastrostomy was clone 

Of the cases in which only a palliatn'e operation or a simple exploration 
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of long-standing cure What was needed was to find some way to operate 
on cases of carcinoma with a short history and this still presented difficulties 
Another interesting point brought out by Doctoi St John’s figures was the 
high immediate mortality following resection, it is very much higher than 
in resection for ulcer 

BILATERAL PHRENICECTOMY FOR PERSISTENT HICCOUGH 

Dr Otto C Pickhardt presented a woman, thirty-three years of age, 
who was admitted to the Lenox Hill Hospital July 12, 1930, on account of 
various gastric disturbances and especially of a hiccough which, with various 
periods of remission, had persisted for five years At the time of her admis- 
sion, she had been suffering from the condition for two months She had 
enjoyed good health until twelve years before at which time, after a forceps 
delivery, various pelvic conditions supervened which culminated in a pan- 
hysterectomy done in 1925 Since that time she had never been well, having 
suffered from a combination of infected conditions of the pelvis The first 
attack of hiccoughs occurred during the convalescence from the hysterectomy 
in 1925 since which date attacks have recurred of varying periods of duration 
In 1928, following a cystoscopy, she had an attack lasting ten days, m 1929, 
two attacks, one eighteen days and one twenty-eight days For the past six 
months, there have been many attacks lasting for an hour or more The 
present attack, which has determined her present hospitalization, began two 
months before admission and has continued, excepting for occasional intervals 
of one day, without relief, except when the patient has slept The attacks 
are characterized first, by nausea, then vomiting, then gastric distension and 
then hiccoughs with expulsion of large amounts of gas The woman has 
been subjected to a great variety of treatments by various specialists, hospitals 
and clinics The treatments tried have included 

(1) Spinal tap in the Bayonne Hospital which stopped the hiccough for 
several hours 

(2) Gas amesthesia which caused convulsions at the time and afterwards 

(3) Hypos of atropine and morphine which sometimes made the patient 
vomit 

(4) Daily colonic irrigations — no relief 

(5) Cystoscopy — the patient “stopped breathing for twenty minutes ” 

(6) Chloroform anesthesia , hiccough stopped only while the patient was 
anaesthetized 

(7) The threat to cut the phrenic nerve made the patient sign a release, 
and on her return home the hiccough stopped 

(8) Ice bags to the throat, chest and abdomen had no effect 

(9) Pure oxygen bieathing had no effect 

(10) Many medications by mouth, none of which were effective for more 
than a few minutes 

The patient was a well developed, moderately nourished, white woman 
who was hiccoughing at ten-second intervals Physical examination was es- 
sentially negative , weight, one hundi ed and one pounds By the fluoroscope, 
while hiccoughing, both sides of the diaphragm could be seen to move in a 
jerky manner with normal excursion 

On July 18, at 3 p m , 5 cubic centimetres of V2 per cent novocame solution 
were injected into and toward the right phrenic nerve region The hiccough- 
ing immediately ceased and the patient went into sound sleep , was quiet until 
the next day at 1 pm, when the hiccoughing returned 
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interspaces between the height of inspiration and expiration On deep 
breathing there was a distance of one interspace as an average The costo- 
phrenic angles are clear and the diaphragmatic dome is normal in appearance 
The findings contrast sharply with the examination following the operative 
procedure, when the diaphragmatic excursion was a small fraction of the 
present finding 

Doctor Pickhardt said that he presented this patient to show that (x) 
Plentiful and sufficient respiration can be carried on with at least more than 
partial paralysis of both diaphragms, artificially produced simultaneously 
(2) Forced hiccoughing of minor character and short duration can occur 
under these conditions (3) To illustrate early and late changes in the posi- 
tion and excursions of the diaphragm (4) This operation is feasible in 
nontoxic cases 

Dr George P Muller (Philadelphia) said that he had ne\er performed 
a bilateral phremcectomy, by wdnch he meant an exeresis of the nerve, and 
had not had a case of such long-continued hiccough as the one reported by 
Doctor Pickhardt 

He had, however, had occasion to practice bilateral interruption at one 
stage of the phrenic impulse by freezing on five occasions, and, wdnle the 
singultus was cured, the diaphragm continued to mo\e as seen by the fluoro- 
scope shortly after operation, showing evidence of the transmission of motor 
impulses below the level of freezing by way of the accessory derivation In 
two of these patients hiccough w'as the reason for the operation and in both, 
cure was obtained which was lasting for at least six months in one patient, 
at which time he was not followed further and for two years in the other, 
at which time he died of cerebral apoplexy The other three patients were 
operated upon for that curious condition of tachypncea, or diaphragmatic tic 
following encephalitis 

The first case was reported m 1925 by Gamble, Pepper and Muller, him- 
self, and for a period of at least five years, the end of the observation, the 
patient had remained well 

The second case occurred in a young girl in whom the post-encephalitic 
manifestations were pronounced She was relieved by the phrenic nerve 
freezing and has continued free from diaphragmatic spasm although still 
suffering from cerebral manifestations of her encephalitis 

The third case was one of nnld encephalitis who developed tachypnoea 
and was temporarily relieved by drinking water Gradually the water-dnnk- 
mg increased until the time when first seen by the speaker he was taking 
from thirteen to fifteen Quarts of water daily The phrenic nerves were 
frozen and after that the patient was unable to develop hyperpnoea although 
the polydipsia persisted, and it was necessary to put him on an allowance of 
about 4 000 cubic centimetres in the day Pie was much improved a number 
of months later, at which time he was lost from observation 

In X9 22 , Neuhofer reported the case of a boy eight years old on whom bi- 
lateral phremcectomy had been performed and three years later the diaphragm 
was still found to be practically immobile The boy had developed normally, 
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The stroma, though very cellular, is composed of nuclei also fairly regular but 
mitoses aie not infrequent It cannot be considered a benign tumor although 
it probably has arisen m the myeloid cavity The older portions of the stroma 
are less cellular, there is no cartilage, but very earlv osteoid areas may be 
found ” 

At the suggestion of one of the members, a vote was taken on the opera- 
tive procedure to be followed Eight members fa\ored a high thigh ampu- 
tation, thirteen curetting and implantation of radium, four resection of the 
knee, and one advised that nothing be done A simple curettage of the 
bone and surrounding soft parts was done, and a cavity about the size of 
the fist was the lesult, this w’as immediately closed by means of a pedicle 



Tig i — \riy of femur ten jeirs nfter Fig 6 — Condition of cawtj at the 

present moment 

muscle graft taken from the vastus extemus November 19, 1930, the patient, 
with his present X-rays, was again shown before the Society of Clinical 
Surgery at a St Luke’s meeting He has a perfect functional result Note 
in the recent X-rays that although the bone cavity has been materially re- 
duced in size it has not been entnely filled with bone but is 111 all probability 
filled with fibrous tissue (See Fig 1 ) 

The second patient had a large osteomyelitic cavity of the head of the 
right tibia which was closed by a pedicle muscle graft with attached skin 
button The history of this patient w r as While leading his squad against 
a machine-gun nest in the Argonne, October 1, 1918, he was wnunded by a 
bullet which passed through the femur and knee-joint, and came out through 
the head of the tibia He made the usual round of military hospitals and 
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of an osteomyelitic cavity of the right tibia After seven and one-half 
months, the wound, despite good surgical treatment, is represented by a 
granulating trough-like wound 4J/2 by i }4 by inches The wound was 
first sterilized by the Carrel method and a stent of dental wav molded to fit 
the cavity The stent was wrapped with the skin grafts in such a manner 
that the epithelial surface was against the stent and the whole placed in the 
cavity Eight days later the stent was removed, and 80 per cent of the 
cavity was found to be covered by a healthy epithelium In twenty-seven 
days the surface of the cavity was completely epithehahzed The cavity is 
greatly diminished in size 

Doctor Lyle has found these three simple procedures valuable in solving 
some of the problems of reconstructive work 


Dr B Franklin Buzby said that his own experience with the transplant 
of muscle in these cases had been rather bad , every patient has had considera- 
ble post-operative pain He was sure he had put in muscle and fascia alone 
without any sensory nerve In the small canties one can use bone fragments 



Fig 4 — Illustrating the technic of clo 
sure of pedicle muscle flap with attached 
skin button (third step) 


Fig 5 — Illustrating the technic of 
closure of pedicle muscle flap \uth at 
tached skm button (final step) 


obtained nearby with rapid subsequent recalcification in the cavity The type 
of cavity to be filled in decides the type of graft In the compound fracture 
case he believed a long way around was taken to secure the same result that 
could have been obtained by using the Orr technic in the beginning Ordinar- 
ily, cases of tibial osteomyelitis heal in six months or less with satisfactory 
skin and with the bone level almost up to where it was before operation In 
the bones entirely surrounded by muscle the same procedure is adaptable as 
well, as the bones will fill out to the proper size if sufficient time elapses and 
secure packing is kept in place The speaker had a patient from whom he 
removed an area in the tibia six inches long and in less than six months the 
tibia was filled out to where it was before operation In the femur and the 
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time a lumpy condition in the outer portion of her right breast These lumps 
were a little sensitive but gave no real trouble Two subsequent children were 
nursed from both breasts While nursing the first of these the patient had an 
attack of painful swelling of the right bieast which subsided without treat- 
ment Several months later the breast began to have a pecuhai shape, and 
soft areas, apparently containing fluid, were noticed 

In May, 1925, when her last child was fifteen months old, there was a 
second attack of pain m the breast which caused the patient to seek medical 
advice Many diagnoses were made, including cancer, with a recommendation 
of radical amputation Following this advice the patient presented herself at 
the New York Skin and Cancer Hospital for tieatment 

Examination — Both breasts aie pendulous I11 the right breast, occupying 
chiefly the outer hemisphere and the areolar region, arc large, tortuous, soft, 
fluctuant aieas which more than anything else suggest huge varicose veins 
The general couise of these tortuous swellings is from the region immediately 
about the areola and nipple toward the anterior border of tbe pectorahs major 
muscle and the axilla They conform 111 position and direction to the main 



Fig 7 — Appearance of patient when first Tig 8 — Appeannce of patient two and a half 
examined showing lymphatic \arix of right \ears after coagulation of lymphatic fluid in 
breast \arix 


lymphatic trunks of the breast Along the course of these trunks toward the 
outer zone of the breast some areas of induration aie felt The induration 
is not the resistant type associated with malignancy There are no enlarged 
lymph-nodes m the right axilla nor above the clavicle There is one small, 
rather firm node at the antenor border of the pectorahs major muscle The 
right aim shows no swelling and appears normal as compared with the left 
Two irregular scars are seen on the medial surface of the right arm, one in the 
epitrocheai legion, the other about mid-way between the elbow and the axilla 
The left breast and axilla appear to be normal 

The unusual character of the lesion and the history of filanal infection 
suggested the possibility that a relationship might exist A needle was inserted 
in one of the fluctuant areas of the breast and about io cubic centimetres of 
clear straw-colored fluid were withdrawn A microscopic examination of this 
fluid revealed a number of active embryonic filarire One of the living para- 
sites was found in a fresh blood preparation The urine did not show parasites 
nor chylous fluid The blood Wassermann reaction was negative 

With a tentative diagnosis of filanal lymphatic varix, the question of treat- 
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The quantity which could be introduced at the tune was insufficient to distend 
the varices, so the attempt was given up 

Two days later, the patient developed severe pain and swelling of the right 
bieast with local and geneial elevation of temperature and chills The attack 
subsided without abscess formation When an examination was made a few 
days later, it was found that the fluid m the varices had coagulated There 
was subsequently a slow resolution of the process with a return of the breast 
practically to normal Recent attempts to microscopically demonstrate filaria: 
in the blood have been unsuccessful 

X-> ay Demolish ation of Pen a sites — Following publication of the work of 
O’Connor, Golden and Auchmcloss 10 on the revelation of calcified filarne by 
X-rays, an attempt was made to demonstrate the dead parasites m this patient 
In the right arm were found small oblong shadow s believed to represent dead, 
calcareous filaria: 

Discussion of Ticatmcnt — No effectne systemic therapy for filanasis has 
been discovered Treatment, therefore, is directed tcnvard the relief of local 
manifestations Maitland 11 reported good results from the local removal of 
adult filaria: when they could be located O’Connor 12 has likewise reported 
long remissions of filarial lymphangntis following the injection of sulphar- 
sphenamme with novocame directly into areas believed to contain adult w r orms 
It is conceivable that patients who have moved to temperate climates and are, 
therefore, no longer subject to reinfection may be cured b) local destruction 
of the parent filarise 

In the case of this patient, disappearance of lymphatic aarix followed the 
injection of hpiodol directly into it This result may have been due to the 
hpiodol, or to trauma incident to its injection, or there may have been no 
causal relationship 

REFERENCES 

'Lewis, T R On a Hematozoon Inhabiting Human Blood, Its Relation to Clwluria 
and Other Diseases Report of Sanitarj Commission, \ol am, pp 241-260, India, 
1871 , Calcutta, 1872 

s Cobbold, T S Discover! of the Adult Repiesentatne of Microscopic Filari-e Lancet, 
vol 11, p 70, 1877 

3 Manson, Patrick Further Obseraations on Filaria Sanguinis Hominis China Imperial 
Maritime Customs, Medical Reports, vol xi\, pp 1-26, Shanghai, 1878, also, The 
Metamorphosis of Filaria Sanguinis Hominis in the Mosquito The Transactions of 
the Linnean Societj of London, vol 11, Part 10, pp 367-388, April, 1884 
' Guiteras, John The Filaria Sanguinis Hominis in the United States — Clwluria Medi- 
cal News, vol xhiu, pp 399-402, April, 1886 
"Mastin, W M The Historj of the Filaria Sanguinis Hominis, Its Discovery in the 
United States, and Especialh the Relationship of the Parasite to Chylocele of the 
Tunica Vaginalis Testis Axnals of Scrger-v, vol vm, pp 321-362, 1888 
0 Henrj , F P Report of a Case of Indigenous Parasitic Chjluria with Filaria Noc- 
turna m the Blood Medical News, vol Kvm, pp 477-482, Maj, 1896 
" Dunn, Thomas D A Case of Filaria Sanguinis Hominis Transactions of the College 
of Phjsicians of Philadelphia, vol xx, pp 80-83, 1898 
6 Opie, E L Filarial Lamphatic Varix American Journal of Medical Sciences, vol 
cxxn, pp 250-266, September, 1901 

0 O Connor, F W An Experiment in the Treatment of Filarial Lvmphangntis by Sub- 
cutaneous Injections Porto Rico Journal of Public Health and Tropical Medicine, 
\ol v, pp n-15, 1929 

10 O Connor, F W , Golden, R , and Auchmcloss, H The Demonstration of Calcified 
Filaria Bancrofti in Human Tissues American Journal of Rontgenologv, vol xxm, 
No 5, pp 494-302, Maj, 1930 


138 



NEW YORK SURGICAL SOCIETY AND PHILADELPHIA ACADEMT 


an area 4 centimetres m diameter which appeals entirely similar to the rest 
of the tumor but is considerably softci 1 he tumor has extended down into 
the kidney pelvis and out to the capsule entirely replacing the normal kidney 
tissue except for two pyramidal areas at the poles These pyramids of kid- 
ney tissue have their bases at the mnei suiface of the kidney and measure 1 
centimeter in width at the base by 3 centimetres 111 heighth On the anterior 
and posterior surfaces of the kidney the tumor may he seen shining through 
the capsule which is only o 25 centimetre thick 1 he tumor is easily separated 
from the kidney tissue and capsule and while it extends into the pelvis it is 
not adherent to it 

I\hnoscopic Dcsci iphon — The sections show the tumor to be \ erj cellular ill com- 
position The cellular elements seem to be of two distinct t\pes, one of connectne 
tissue origin and the other epithelial orgin, with the connective tissue cells predominating 
These connective tissue cells arc for the most part round in form, contain large deeply 
staining nuclei and a scant amount of cj toplasm 1 he nuclei are granular and occasionalh 
show structures resembling mitotic figures although no true mitoses were observed 
Man} of this tape of cell, however, show transitional forms toward the spindle cell 
Thev have no particular arrangement although there are a few fine strands of fibrous 
tissue running through the section and dividing it up These connectne tissue cells act 
as a supporting stroma to the epithelial cells These cells are arranged in definite alveoli 
bearing some resemblance to the kidney tubules The cells are larger than tubule cells, 
have darker and more granular c} toplasm and larger, more deeph staining nuclei No 
mitotic fugures were seen The} \ary 111 shape from cuboidal to columnar and appear 
one to three deep in the alveoli Although the connectne tissue cells are distinctl} the 
more numerous, the proportion of epithelial cells to connective tissue cells \anes in 
different sections No muscle cells were seen The kidney tissue appears normal 
except that it is greatly compressed and separated from the tumor b} a la}cr of dense 
fibrous tissue which acts as a capsule for the tumor 

At present the young girl is in excellent health Of nine cases of Wilm’s 
mixed tumor of the kidney in children, in the records of the Roosevelt 
Hospital, seven died within the first year, one was alive at the end of four 
years, when trace of her was lost and the ninth is the patient here presented 
These tumors are especially malignant, with a tendency to recur rapidly and 
metastasize to the liver and the lungs The reports in the literature are so 
discouraging that one might well hesitate to operate because of the apparent 
futility of the operation On the other hand such a result as this patient 
shows justifies the operation and the expectation of an occasional good result 

Dr Albert E Bothe (Philadelphia) said that while the so-called Wilm’s 
tumors are usually tumois of childhood, the majority are removed from pa- 
tients several years older than the one presented On account of the wide 
diversity of pathologic findings, this tumor has been tagged by many names 
This, of course, is due to the wide variations m the predominating cellular 
growth They are called myxomas, myxosarcomas, sarcomas, adenosarcomas, 
Wilm’s tumors, embryomas, teratomas, and mixed tumors 

When the frequency of Wilm’s tumors is compared with all tumors of the 
kidney in childhood, it bears about the same relation as hypernephroma does 
to all types of kidney tumors found in the adult 

Owing to the embryonal characteristics of the predominating cells in these 
tumors, it is natural to assume that they should be radio-sensitive It is 
further evident that microscopic sections made from radiated and 11011-radiated 
Wilm’s tumors show striking differences 
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ITe had lecently seen a gill, eight years of age, who had been operated 
upon for splenomegaly When the peritoneum was opened the mass was 
found to he attached to the kidney Ihe abdomen was closed and an extra- 
peritoneal exposure showed a large inoperable tumor A piece of tissue re- 
moved at the time of opeiation was diagnosed adenocarcinoma of the kidney 
Aftei reviewing the microscopic sections made from tissue removed from 
this tumor, it was felt that it was representative of a Wilm’s tumor and deep 
X-ray therapy was advised Since this treatment the tumor has reduced about 
one-third in size This 1 eduction in the size of the mass will undoubtedly 
facilitate subsequent nepluectomy 

He had also studied microscopic sections made from a Wilm’s tumor re- 
moved after having had a course m deep X-iay therap} This girl was nine 
years of age with a tumor mass involving an entire left side of the abdomen 
After a course in deep X-ray theiapy the mass had reduced about one-half 
m size This was followed by transperitoncal nephrectomy by Doctor Randall 
When the sections made from the radiated tumor are compared with the 
sections made from the nonradiated tumor the difference is very striking 
In the nonradiated tumor there is a predominance of embryonal epithelial cells 
with very little stroma The tissue has a very actuely growing appearance, 
while the sections made from the radiated tumoi show an extensive fibrous 
stroma with small islands of embryonal cells embedded in its meshes and con- 
siderable evidence of degenerative changes 

It is evident that the findings in the two cases referred to indicate that a 
preliminary course in deep X-ray therapy should facilitate nephrectomy and 
reduce the incidence of subsequent extension from manipulation of the tumor 
mass at the time of nephrectomy 

Dr Damon Pi eiiter said that many years ago he published a paper on 
mixed tumor of the kidney which appeared m the last number issued of the 
Bulletin of the University of Pennsylvania In assembling the material for 
this paper he examined the literature on the subject thoroughly and collected 
many cases, all of which showed that this is a highly malignant condition as a 
rule, but that now and then a case proves to lie benign Some of the cases 
are very responsive to treatment so that one need not feel that these tumors 
are invariably hopeless, and they rate exploration at least 

ACUTE OSTEOMYELITIS OF THE VERTEBRAE 

Dr John E Jennings (New York) in presenting a patient, said that 
acute septic osteomyelitis of the vertebrae, first described clearly by Lanne- 
lougue in 1879 an d found by him once m 545 cases has been well studied by 
Geisel, Donati, Mathieu, Wilensky and others It may involve either the arch 
or the body and may occur in any part of the spine When it involves the 
arch, subperiosteal abscesses regularly develop which burrow into the sur- 
rounding structures or into the spinal canal When the bodies are involved, 
pressure on the cord is apparently not so common, but the pleura, pericardium 
and peritoneum and dorsolumbar muscles are more often involved 

The prognosis is m any event very grave Mathieu found a mortality of 
46 in 100 cases and says that recovery occurred as a rule in the cases m which 
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INTERNAL HERNIA FOLLOWING POSTERIOR 
GASTROENTEROSTOMY* 

The modern operation of posterior gastroenterostomy usually pursues such 
an uneventful course that any complication is worthy of note 

J H (MEH No 141611), male, aged thirty-five, was first seen by nie February 
21, 1930 He had been operated upon six months before bj another surgeon, the appen- 
dix and gall-bladder being removed Following this operation he was well for about 
four months when he developed pain in the epigastrium, sometimes accompanied by vomit- 
ing, and not relieved by medicine or food, practically continuous for the preceding six 
weeks X-ray examination disclosed an active ulcer on the lesser curvature about 3 
inches from the pylorus 

February 27, 1930, I resected the ulcer-bearing area There were extensive adhe- 
sions mak ng the resection difficult He did very well for eight months when he again 
developed distress For a while under dietic measures he improved, then in spite of 
these measures strictlj carried out the pain became unbearable X-raj examination 
demonstrated a new ulcer on the lesser curvature at or near the line of resection 

A laparotomy, done December 27, 1930, disclosed an almost overwhelming number of 
adhesions about the pylorus and site of the resection As further stomach resection 
was impracticable, a posterior gastroenterostomy’ was done, even this was difficult on 
account of the fixation of the stomach The loops of the vessels m the mesocolon were 
small so that it was only with difficulty and after ligating some of the branch vessels 
that a sufficient amount of stomach could be brought through to allow of gastroenter- 
ostomy An extremely short loop was used, just suffic ent to allow of placing the clamps 
with a small strip of gauze below Iso-penstaltic posterior gastroenterostomy was per- 
formed m the usual manner, the mesocolon being sutured to the stomach as the final 
step after withdrawal of the clamps , the small piece of gauze was withdrawn from 
left to right and a stitch placed joining the mesocolon to the stomach m the mid-lme 
of the gastroenterostomy posteriorly The gastroenterostomy functioned immediately , 
its leading-away loop descending toward the pelvis and filling out well 

For ten day s the course was uneventful except for a spasmodic cough The Fowler 
position was used On the tenth day the patient became nauseated and vomited repeatedlj 
His stomach was lavaged, vomiting recurred and operation was decided upon The 
abdomen was opened January 8, 1931, through a left rectus mcision, the previous inci- 
sions having been through the right rectus It was at once noted that the stomach was 
dilated and that the visible portion of the small intestine was collapsed The adhesions 
to the right of the incision were too dense to allow of dissection Immediately under 
the present incision, however, the field was quite clear and it was possible to easily draw 
up the transverse colon The finger could be readily introduced from the stomach side 
into the gastroenterostomy opening It was found that a loop of the jejunum had entered 
from right to left the small opening between the mesocolon and the first portion of 
the jejunum proximal to the gastroenterostomy This opening at the time of the pre- 
ceding operation was only sufficient to allow of placing the clamps and a thin strip of 
gauze The operation had been done in the same manner as some two hundred previous 
posterior gastroenterostomies which I had performed, and in vvh ch this complication 
had not occurred The amount of jejunum which had herniated through the opening was 

* Read before the Brooklyn Surgical Society, March 5, 1931 
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adherent If a 2- or 2j4-mch loop is left adhesions are less likely to form 
and a hernia may result In my own case the opening through which the 
hernia occurred was only sufficiently large to allow' of the emergence of the 
tips of the gastroenterostomy clamps and a very thin piece of gauze, a shaken- 
out stick sponge 

To the student of gastroenterostomy there will, of course, occur various 
measures by which this very rare complication can be avoided or its recur- 
rence prevented They range from closure of the opening by a stitch or tw'O 
to the suturing of the afferent portion of the jejunum to the stomach, or to 
the mesocolon as was done in years gone by in anterior and posterior gastro- 
enterostomy with long loops to avoid kinking 

Moschcowutz and Wilensky advise that the afferent loop should be sutured 
to the under layer of the transverse mesocolon Bryan" (case particularly 
interesting 111 that it recurred) did an enterojejunostomy together with a 
suturing of the leading-aw r ay loop to the abdominal w r all at the second 
operation 

Walton suggests that if there be any doubt as to tbe presence of such an 
opening the afferent loop should be sutured to the under leaf of the mesocolon 

Russell S Fow ler, M D 

Biooklyti, N V 
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LIFE-CYCLE OF A GASTRIC ULCER 

ALTERNATING HEALING AND RECURRING 

It is a well-known fact that a gastric ulcer of considerable size can dis- 
appear spontaneously without leaving a trace of a lesion on the X-ray film 
Such cases have been reported by Ohnell 1 (37 cases). Diamond 2 (12 cases), 
and others This phenomenon is usually called Life-cycle No recurrence 
was noted in any of these cases, though some were checked up by repeated 
X-ray examinations extending over a number of years They really did not 
represent true life-cycles For a cycle should really mean appearance of an 
ulcer and its disappearance at different intervals 

I had occasion to study a case of gastric ulcer with a true life-cycle over 
a period of eight years A large gastric ulcer, present in 1922, had prac- 
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Exploiatory laparotomy revealed a firm irregular mass with a large crater on the 
lesser curvature near the cardia A large number of glands were felt near the lesser 
curvature The mass was considered malignant A radical removal seemed impossible 
on account of its size and location It would have necessitated a total gastrectomy A 



Tic 5 — Recurrence of gistric ulcer 1 -irge Tig 6 — Niche much smillcr, no hour glass 
niche, hour glass stomach rebruarv 18 1927 formation March 11, 1927 

gland was removed from the omentum and the abdomen was closed in lavers Micro- 
scopic examination of the gland failed to show evidence of nialignancv 
Post-opa ativc diagnosis — Inoperable carcinoma of the stomach 
The error of this diagnosis became evident when the patient began to improve 111 
health followung the exploratory laparotomy An X-rav examination taken 111 1923 



Tig 7 — Niche has disappeared Hourglass Tig 8 — Stomach appears practically normal 
formation April 11 1927 November 7 1927 

showed that the ulcer had markedly diminished 111 size , the stomach show'ed marked 
hour-glass formation (Fig 2 ) A picture taken in 1924 showed that the ulcer had 
practically disappeared, no incisura was visible opposite the ulcer (Fig 3) In 1925 
only a small pin-pomt elevation was visible at the site of the former location of the large 
crater-ulcer (Fig 4 ) 
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His sjmptoms recurred in February, 1927, and a large niche with hour-glass forma- 
tion w'as demonstrated on the film (Tig 5 ) During the next two months the niche 
decreased 111 size gradually (Figs 6 and 7 ) The stomach presented a practicall} 
normal appearance 111 Noiemher, 1927 (Tig 8) Bj this time his sjmptoms had sub- 
sided and he felt perfectly well The third recurrence was demonstrated by rontgen- 
ography 111 March, 1930 (Fig 9 ) Tw'O months later the ulcer was verj small and 
the hour-glass formation had disappeared again (Fig 10) 

It is very important to point out that this patient received neither surgical 
nor medical treatment 

If, at the time of the exploratory laparotomy, I had performed a gastro- 
enterostomy — a method still popular among surgeons 111 spite of its mefficacy 
— the disappearance of the niche would have been attributed to tins operative 
method 

If the patient had received careful medical treatment (rest 111 bed, 
Lenhartz or Sippy diet, etc ), the result might have been ascribed to good 
effects of internal therapy We often read m reports about this group of 
cases that the niche disappeared following medical treatment, implying that 
the treatment cured the ulcer However, in this patient the crater-ulcer dis- 
appeared spontaneously three times without any medical regime I have often 
wondered whether ulcers are really influenced by medical treatment 

I do not think that any of the disappearances of this ulcer, as demon- 
strated on the X-ray films, represented a real cure, but rather a diminution m 
size of the ulcer which was so marked as to reveal practically a normal 
stomach on three X-ray examinations It is most likely that a very small 
inflammatory area still persisted 111 the intervals Whenever re-infection 
occurred, the cycle started all over again 

An important lesson to be learned from this case is that even a disap- 
pearance of a crater-ulcer with normal X-ray findings does not necessarily 
mean a permanent cure The ulcer may reappear at any time and may then 
undergo malignant degeneration 

Richard Lewisoiin, M D , 

New Yoih, N Y 

Fiom the Smgica! Service of Mount Sinai Hospital 
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BIPARTITE PATELLA 

While bipartite patella is an unusual developmental anomaly which has 
been reported by various writers, a case is reported with a review of all the 
literature, m order that there should be enough familiarity with this condition 
so that it will not be reported erroneously as a fracture, as has been done with 
most of the cases in the past 
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year, but may be delayed until the sixth year Occasionally, the hone is devel- 
oped by two centies placed side by side Ossification is completed about the 
age of puberty Even when it auses from two centres of ossification the 
patella is usually one single bone, but in case fusion fails to occur, it gives 
rise to a bipartite patella 

Wenzel Gruber, of Petrograd, described the first case in 1883 and gave 
to the condition the name of “Patella Bipartite ” Gruber’s observations nere 
the same as subsequent wi iters 011 this condition He described two patellas 
resembling ordinary patellas, presenting at their superior external angle a 
deep notch 111 the form of a half-moon or crescent It is 111 this excavation 
that is lodged the small fragment which is the accessory patella 

Other cases have been reported by -various English and French writers, 
and all cases of this anomaly generally present the same Rontgen-ray appear- 



riG 2 — Show lngr the srmll fngment it the tase of the pitelh 


ance The anterior-posterior view (Fig 1) is the most valuable and here we 
see that the outer and upper portion of the patella is the part which is always 
involved The contour of the patella is generally not distoited There is a 
definite space between the adjacent surfaces of these fragments The 
separated fragment is much smaller than the main patella Occasionally the 
small fragment may be divided into two parts The space separating the 
main patella from the smaller bone is always uniform throughout its entire 
length Fractures generally show serrated edges In the lateral view (Fig 
2), we see a small fragment of bone just above the base of the patella One 
may be misled in diagnosing it as a fracture occurring through indirect vio- 
lence by pull of the quadriceps tendon But in such cases the bone is usually 
snapped transversely at about the junction of its lower and middle third 
Fortunately most of these anomalies are bilateial 
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THE USE OF THE ELECTRIC BREAST PUMP AS A PROPHY- 
LACTIC MEASURE AGAINST SECRETORY STAGNATION 
IN THE BREAST AND POSSIBLY MAMMARY CANCER 

In a previous publication (Adair, F E, and Bagg, H, Breast Stasis as 
the Cause of Mammary Cancer, International Clinics, 1925, vol iv, p 19) 
the conclusion was drawn that mammary cancer is in large part due to the 
resultant irritation that follows the retention of stagnating secretions within 
the duct system of the breast Of 200 patients with mammary cancer selected 
consecutively from the breast clinic of the Memorial Hospital, 1S3 had at one 
or more tunes a well-marked secretory stasis in the breast Secretory stasis 
may be due to any one or to a combination of the following conditions , mal- 
function or incomplete function due to failure to nurse the child, to miscar- 
riages and incomplete lactation, to a rapid succession of cluldbirths without 
normal intervals for proper drainage by suckling, to the non-establishment of 
mammary function and the consequent accumulation of stagnant cell detritus 
within the small ducts, to stenosis at the nipple such as the angulation of the 
ducts accompanying inverted nipples, or to stenosis at any point along the 
drainage system 

A chemical irritation and inflammation is produced within the ducts and 
m the periductal tissues by the following causes (n) The milk is retained 
within the breast by artificial means , a dissolution of the milk follows into 
its chemical components , some of these end-products are lactic acid and 
butyric acid — both are marked irritants One of us (Adair) has demon- 
strated by chemical analysis the presence of lactic acid m stagnant human 
milk Experimental cancer in lower animals has been produced by the appli- 
cation of lactic acid , butyric acid is a much stronger irritant The tissue 
reactions to these irritants in and about the ducts are manifested by hyper- 
plasia of the ductal epithelium and mononuclear infiltration of the stroma 
( b ) During pregnancy there is a greatly increased production of new ductal 
epithelium and new acini in order to produce milk m sufficient quantity By 
the artificial cessation of lactation, this bulk of new tissue is locked within 
the breast to undergo sudden atrophy, desquamation and degeneration We 
believe this abrupt change affords another source of chemical irritation within 
the breast 

The relative frequency of cancer in the upper outer quadrant, commonly 
called the “tail of the breast,” has been attributed to the faulty drainage inci- 
dent to its greater distance from the nipple Ewing likewise has been im- 
pressed with the evidence of stagnation m the ducts leading from the segment 
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BRIEF COMMUNICATIONS 


SIMPLE ENTEROSTOMY TECHNIC 

Ab i m; value of cntci ostomy is moi e appreciated and applied m abdominal 
surgery, the demand for a satisfactory plan of operation is correspondingly 
increased 

The procedures now in vogue have certain dcficiences that, I believe, are 
overcome by the operation herein proposed 

The method now most generally used often fails, because its execution 

# ^ _ violates a fundamental me- 

chanical principle, namely, if 
two substances of uneejt al 
density' are bound together 
and subjected to stress or 
strain, the one of less density 
will yueld under the tension, 
thereby' destroying the union 
In case of a damaged intestn e, 
the most careful mtroduct’oi 
of sutures will produce per- 
foration and leakage 

Tic i — Citheter loop of bowel which is distended Tile plan I Wish to propose 

is the following Thread a Pez7ar catheter on a stylette such as urolog sts use 
for introduction into the bladder Insert the catheter thus equipped through 
a small opening in the intestinal v'all When the stydette is removed the 
expansion of the distal end of the catheter is sufficient to hold it in the lumen 
of the bowel If the bowel has not undergone disintegration, one or tw'O 
layers of Lembert sutures through the bowel around but not through the 
tube add to its security The stem of the catheter is then passed through a 
small hole m the omentum and brought out at the low'er angle of the incision 

When convalescene is established, the stem of the catheter is drawn out 
and cut as close as possible to the abdominal w'all The intra-intestinal seg- 
ment is allowed to drop into the bowel to be taken caie of by the natural 
processes of evacuation 

The accompanying illustration wall serve to indicate the details of the 
operation ( Fig i ) 

A tube thus placed acts as a means of drainage for the bowel and permits 
the easy escape of gas in the event of distension It can also be utilized as a 
facility for irrigation and the administration of food, medication and fluids 
I he intra-intestinal portion in the experience of the author has alway'S been 
promptly evacuated with the faeces and has never caused any anxiety or 
uneasiness 
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George A Hendon, M D , 
Louisville , Ky 


BOOK REVIEWS 

Noguchi By Gustav Eckstein 8 vo , cloth, pp 419 Harper & 
Bros , New York, 1931 

For more than twenty-five years, the presence in the laboratories of 
America of an ambitious, enthusiastic, indefatigable, far-seeing laborer from 
Japan, was a source of inspiration and accomplishment His death, on the 
African coast in 192S from yellow fever, the origin of which he was striving 
to solve, tragically ended lus devoted life, a life apparently brief but long 
enough to have added most important facts to the knowledge of the causes 
of disease and to have enrolled indelibly on the scroll of fame the name 
of Noguchi 

The hook that is before us has been written, evidently, by one who was in 
full sympathy with the peculiar force and intense energy which characterized 
the subject of his pen The book itself is more than a biography It has all 
the characteristics of a novel Noguchi himself is made to live before the 
reader as the portrayal of Ins life continues The record follows him from 
Ins birth in a peasant’s cottage 111 Japan in 1876, the early development of an 
ambition for a medical career backed by a peculiar genius for accomplishment, 
through the village schools of his birthplace Driven by this ambition, he 
makes friends that carry him through to the medical schools in Tokio 
Arrived thus far, he yearns for a wider field on the other side of the Pacific 
Here he arrives, friendless and without money, to begin a career that staggers 
imagination In 1900, Ins twenty-fifth year, he sailed for America Beckoned 
on by a lure which had its foundation only in hope, he beats his way to Phila- 
delphia where he attracts the notice of Simon Flexner and the patronage of 
Weir Mitchell Finally he finds himself possessed of the resources of the 
Rockefeller Institute 

Not only in the country of his adoption does he pursue his labors, but into 
Central and South America and into Africa he extends his researches Such 
problems as serpent venoms, syphilis, Rocky Mountain spotted fever, infec- 
tious jaundice and yellow fever in turn yield their secrets to his cultures and 
serums and to his microscope When he died, he left the world richer that 
he had lived 

In his work he ever showed all the characteristics of genius — genius 
which has as it elements three chief components a thirst for labor, a quick- 
ness to appreciate a cause for labor, and an ability to carry on the labor until 
its object is accomplished As his biographer says, “Noguchi had the char- 
acteristics of genius , colossal energy which gave him the ability to work for 
weeks almost without sleep when the fire of accomplishment burned m his 
brain , a tremendous passion for research ” 

Lewis S Pilcher 
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takes place A chapter on the pathological anatomy treats of the common 
variety and the second and third types, and is full} illustrated with drawings, 
photographs and X-rays The ai ticulation of the scaphoid with the astraga- 
lus where the greatest fault lies is much emphasized by the author in this and 
the preceding chapter as well as in the discussion of the principles of 
treatment 

The various theories of etiology are presented and reasons given against 
the mechanical theory of pressure which has been largely held responsible 
The author believes it a failuie of normal development, but cause unknown 
Hie treatment outlined is veiy thorough in detail and carries out the ideas 
stressed in the chapter on pathological anatomy — namely the deformity which 
takes place at the astragaloid joints But the writer does not employ as a rule 
plaster-of-Pans to hold the foot in coriected position He uses considerable 
manipulation tw r o or three times a w'eek and depends upon adhesive plaster 
to maintain the correction gained Failures and relapses are acknow ledged 
in a larger percentage of cases than are seen in this country where plaster-of- 
Pans is pietty generally used Possibly Ins method would be preferable in 
the milder deformities to the American way 

The book is abundantly illustrated, contains many good suggestions and 
is very readable 

Ciias D Napier 


EDITORIAL ADDRESS 

The office of the Editor of the Annals of Surgery is located at 
1 15 Cambridge Place, Brooklyn, New York All contributions for 
publication, Books for Review, and Exchanges should be sent to 
this address 

Remittances for Subscriptions and Advertising and all business 
communications should be addressed to the 

ANNALS OF SURGERY 

227-231 South Sixth Street 

Philadelphia Penna 
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- ELECTRICALLY . 

'lighted niMPnr 

W'LltfUMHfifli 


ELECTRICALLY LIGHTED INSTRUMENTS 
With An Established Reputation 

The Imprint “E SI Co *' Is more than an identi 
flcation It Is a symbol of highly perfected highly 
serviceable electrically lighted diagnostic and sur 
gleal Instruments Specialists In practically every 
field recognize the mark ESI Co M as a guar 
ontee of protection against Inferior quality Here 
arc a few of the reasons why 

There are thirty years experience behind E S I 
Co Instruments 

Eminent physicians have cooperated In perfect 
ing them 

Accessibility convenience and efficiency have 
been ** paramount consideration In the design 
of each ms rument 

All instruments are Individually Inspected and 
and tested before shipment Is made 
Our Cntalog No 10 shows a complete line of 
£ S I Co products A copy of this interesting 
booklet awaits your request 

ELECTRO SURGICAL INSTRUMENT COMPANY 
Rochester N Y 
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CHICAGO INSTITUTE OF SURGERY 

JULIUS SPIVACK, MD, Director 

Offers Instruction nnd Practice in General Surgery on Dogs and Cndnvers, arranged m 
a tune saving manner for the busy surgeon Two weeks course combines Clinical Teaching 
with Practical 'Work and Review of the Necessary Surgical Anatomy 

SPECIAL COURSES OFFERED 

Gynecology Urology Orthopedics 

Neuro-Surgery Ear, Nose & Throat Thoracic Surgery 

Cystoscopy Bronchoscopy Esopliagoscopy 

Regional and Local Anaesthesia 

For further Information address the Director 

2040 Lincoln Avenue CHICAGO, ILL 



. . a dependable 
Cholagogue 

\ Manufactured especially for 
physicians prescriptions and 
for dispensing purposes 
Bile salts with cascara sa 
qrada and phcnolphthalem 
INDICATIONS Hepatic in 
/ sufficiency catarrhal jaun 
f dice gallstones auto intoxt 
cation 

DOSAGE l tablet t i d 

The Paul Plessner Co 

Detroit - - - Michigan 


TAUROCOL 

(Torocol) Tablets 


The Paul Plessner Co Dept A S 

3538 Brooklyn Ave , Detroit, Mich 
Please send samples 
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Price $10.50 


F OR the doctor wlio is to undertake Spinal 
Anaesthesia, the Vim Spinal Outfit as used 
at the Laliey Clinic is suggested 
Spinal puncture and tapping for the spinal fluid is 
a necessary preliminary to spinal anaesthesia To 
ensure proper operation a careful technic Ins been 
developed through the use of the Vim Laliey 
Spinal Outfit 

This important Vim Outfit consists of the Intro 
ducer, as illustrated, which is used to puncture the 
skm and fascia, thereby linking it possible to use 
a very fine calibre needle for tbe puncture of 
the dura 

After the Introducer has been inserted, m the 
proper position, it is then possible, without danger 
of breakage, to use a very slender needle, 21 gauge 
or even 22 gauge (tbe cutting having already been 
done by tbe Introducer) 

The fine calibre needle is inserted through tbe 
Introducer and the dura punctured only with the 
senu conical point of the very fine gauge needle 
The actual puncture is extremely small, leakage 
of the fluid and post operative headache are over 
come or greatly minimized 

May we send you a reprint of “Lumbar Puncture 
Technique” by Dr L F Sise 9 It is an autliorita 
tive outline of tbe technique of lumbar puncture 
which has proven highly satisfactory Use the 
coupon below to secure your copy 


The MacGregor Instrument Company 
AS 7 31 Needham Massachusetts 

Please send me a copy of the Lumbar Puncture Technique bj 
Dr L F Sise 

Lame Address 



free from shadows 
free from heat 
free from glare 


Perfect Aseptic 
Construction 

In preparing for an operation 
the Mirpoon s instruments and 
tin operating room are unde 
absolute!) aseptic The 7u s 
I antophos is constructed to meet 
perfect i septic conditions 
there ire no dust colhctiw: cor 
ners or edues nil electric 
winns Is lullv enclosid He 

hector nnd bulb are mounted in 
n dust nnd moisture proof lious 
inp with the open side coveied 
In snfet\ wire class On lequest 
tlie 7tiss Pmtophos will be sup 
plied to match the color scheme 
of the opiratinE room W ute for 
information 

Hook Suspension $503 

Band Suspension $530 

Trolley and Rail $585 

Aboio prices without bulbs 
fob N 1 


CARL ZEISS, 



Dealer 
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ALUABLE minutes in your of- 
” fice consultations are saved when 
you make your blood-pressure read- 
ings, with the utmost accuracy and con- 
venience, by means of the Tycos Of- 
fice-Type Sphygmomanometer 

Keep this trusty time-saver at all 
times on your desk And have con- 
fidence in its constant accuracy, guaran- 
teed by Taylor workmanship and the 
self-verifying feature When the hand 
rests within the oval without inflation, 
you can be sure that the instrument is 
accurate 

With the addition of the Universal 
Bracket (price $1 5 00) this sphygmo- 
manometer can be converted into the 
Tycos Surgical Unit for use in the oper- 
ating room 

Accept no substitute for Tycos Accuracy 

Taylor Instrument Companies 

ROCHESTER, N Y,U S A 

Canadian Plant, Tycos Building, Toronto 

Manufacturing Distributors in Great Britain, 

Short & Mason Ltd , London 


Tycos 


OFFICE TYPE 


SPHYGMOMANOMETER 
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S. S. WHITE 
NON-FREEZING 
NITROUS OXID 
AND OXYGEN 

Pure 

Potent 

Safe 

For remarkably smooth NoO & 0 
anesthesias 

Non-Freezing Nitrous Oxid contains less 
than 1/100 of 1 % moisture It will not 
freeze, regardless of the duration of the 
operative period 

From analyses of the raw materials to 
shipment continuous vigilance is exercised 
to make S S White Non-Freezing Nitrous 
Oxid and Oxygen as near to the absolute m 
purity as is possible 

Physicians can give S S White Oxygen 
with the comforting knowledge that this 
gas has set a high standard for purity 
Since 1889 it has played a part m the treat- 
ment of deranged conditions by inhalation 
therapy 

S S "White Non Freezing N,0 is 
supplied jn 100 gal to 3200 gal 
cylinders. Oxygen in 30 gal to 
1150 gal cylinders 

At Surgical and Dental Supply Houses 

THE S S WHITE DENTAL MFG CO 
211-17 South 12th Street 
Philadelphia 


Write for Nearest Source 
of Supply to You 
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FROM 
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ysA Summertime 

When the sun sends its burning rays and one 
lives in a constant Turkish bath, there is much 
loss of fluid that is not always replaced Drink- 
ing too much water merely increases the output 
— and constipation is frequently the result The 
indications are plainly for AGAROL 

t 

Agarol prevents excessive desiccation of 
the intestinal contents by introducing un- 
absorbable moisture That is the first step 
m preventing and correcting constipation 

What cl te Agarol accomplishes ts explained in a 
brief folder, which we will gladly send 
you with a trial supply 

AGAROL for Constipation 

WILLIAM R WARNER 8C CO , Inc 113 West 18th Street. New York City 


LOESER’S INTRAVENOUS SOLUTION 

50 % DEXTROSE 

(d-Glucose) 

100 c.c. in Jena glass ampoule containing 50 Gm. 

50 c.c in Jena glass ampoule containing 25 Gm. 

20 c.c. in Jena glass ampoule containing 10 Gm. 

Most reactions following intravenous injection of Dextrose 
can be avoided by selecting concentrated solution from a 
reliable source. We offer Loeser’s 50% Dextrose Solution 
as a product of conscientious research and fifteen years of 
specialized experience in preparing intravenous solutions. 

Careful methods of preparation and sterilizing may not be 
substituted by obnoxious preservatives and unnecessary 
buffer salts. A test will convince you. - 

LOESER LABORATORY 

22 West 26th Street New York, N. Y. 

f * 


AGAROL ts the original 
mtnctal oil and agar agar 
' emulsion mth phcnol- 
phthalcin It softens the 
intestinal contents and 
i . gently stimulates 

peristalsis 
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PHENYLAZO -ALPHA - ALPHA- PYRIDINE - MONO - HYDROCHLORIDE (MANUFACTURED BY THE PYRIDIUM CORPORATION) 


FOR GONORRHEA 


convenient forms, as tablets, powder, solution 


or ointment 


V 

The oral administration of Pyridium in tablet WRITE FOR LITERATURE 
form affords a quick and convenient method of tvjjj ' »«« 

cctftir* 

obtaining urinary antisepsis when treating Gon- l/f pnnT/ O T 

orrhea and other chronic or acute gemto-uri- JVlilirvv^lV Cx V-^W INC 

nary infections Pyridium is available in four mamuf ^ E j M ISTS 


Do They Fear 


& 


Heat? 


C/OR those patients, obese and pie-* 
thoric, or neurasthenic and depressed, who 
, fear prostrating effects of heat, the in' 
y ability to eat as much as they need — 

Gray’s Glycerine Tonic Comp. 

( Formula Dr John P Gray) 

, One spoonful with cold water or over cracked ice ,, 

half hour before meals — 

Stimulates Appetite - Raises Strength 

A sample to convince you if you wish 

THE PURDUE FREDERICK CO , 135 Christopher St , New York 

X Compounders of HYPEROL 1 . 

l^A Utero-Ovarian corrective and tonic i 





*HE Pitkm method of controllable spinal 
anesthesia is extensively employed because 
it is dependable, and largely eliminates shock, vomiting 
and postoperative complications. 

Anesthesia may be confined to the perineum and legs, car- 
ried to the umbilicus or extended to the costal margin. 
The duration of anesthesia can be regulated by the 
amount of Spmocain injected. The blood pressure is 
maintained by a preliminary injection of Ephedrm-Novo- 
cain solution. 

SPINOCAIN 


REG U S PAT OFJTCE 


Illustrated booklet on request 


Spmocain is supplied in 2 cc 
and 3 cc ampules, boxes of 10 
Also in combination packages 
containing 5 ampules of Spino- 
cain (2 cc or 3 cc ) with 5 
ampules of Ephedrm-Novocam 
solution 

Ephedrm-Novocam solution is 
also supplied separately in 1 cc 
ampules (50 mg ephedrm) or 
2 cc ampules (100 mg ephe- 
dnn), boxes of 10 



Motion Picture on Spinal Anesthesia loaned 
without charge to medical schools, societies, 
hospital staffs, etc Write for details 


H. A. METZ LABORATORIES, Inc. 


170 VARICK STREET 


NEW YORK CITY 



Through the Ages — 

Nothing 

Has ever replaced Actual Cautery 

THE NEW POST 
UNIVERSAL CAUTERY 

PORTABLE— SILENT— DEPENDABLE 

MINOR, INTERMEDIATE AND MAJOR DUTY 
WORKS ON A C OR D C HOSPITAL OR OFFICE USE 

“STANDARD EQUIPMENT” 

Ash yottt dealei or write for leaflet on “Universal Model” 

Mention Dealer’s Name 

Post Electric Co., Inc. 7 East 44th st. , New York 
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Yoeman Biopsy Forceps — Cut Illustrates Full Size of Jaw Price $25 00 


George Tiemann & Co., iLt iwiI n! y 

Established Over A Century 


INDEX TO ADVERTISERS, CONTINUED FROM page 4 


PHARMACEUTICAL SUPPLIES 

PAGE 

Anglo French Drug Co 

Insert 20-21 

Bard-Parker Companj, Inc 

13 

Eh Lilly & Company 

12 

Fairchild Bros & Foster 

Cover 

E Fougera & Co 

22 

Iodine Educational Bureau 

8 

Loeser Laboratory 

Cover 

Malhnckrodt Chemical Works 

24 

Merck & Co , Inc 

Cover 

Parke Davis & Company 

7 

Paul Plessner Co 

18 

Purdue Frederick Co 

Cover 

Schering Corporation 

3 

Schering & Glatz, Inc 

1/ 

S S White Dental Mfg Co 

21 

William R Warner & Co , Inc 

Co\ TR 

FOOD PRODUCTS 

Valentine’s Meat-Juice Company 

Cover 

HOTELS 

Prince George Hotel 

22 

PUBLISHERS 

Lea & Febiger 

10 

J B Lippmcott Companj 

II 


6 




. . . this 

extra precaution 

against infection gives 
added assurance to the 
o bstet ri ci a n " 

Says a prominent specialist* 

Referring to the use of 
IODINE in preparing 
patients for delivery... 




"The maintenance of asepsis, even in normal delivery, offers many 
problems that are not encountered even in surgical work We 
have concluded that Tincture of IODINE, one-third strength, offers 
a solution that is almost ideal in obstetric work In cases of pre- 
cipitate birth, it is nearly always possible to use IODINE at least" 


The quotation is from a paper by a promi- 
nent obstetrician referred to in the com- 
prehensive new booklet "IODINE in Ob- 
stetrical <£. Gynecological Practice ’ which 
covers the use of IODINE in this field in a 
most comprehensive and authoritative 
fashion 

The booklet embraces clinical reports of the 
use of IODINE as a preliminary to obstet- 


rical maneuvers, in obstetricaljand'gyneco- 
logical operations, in intra-abdominal sur- 
gery, in the diagnosis of cervical cancer and 
in gynecological diagnoses generally It in- 
cludes prescriptions that have been used 
successfully in the treatment of Gyneco- 
logical and Obstetrical Conditions 

We shall be glad to send you a complimen- 
tary copy of this booklet Send in your re- 
quest — today 


IODINE EDUCATIONAL BUREAU, Inc 

120 BROADWAY NEW YORK 

* Name on request 


Nothing takes the place of IODINE 
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Kalmerid Catgut 

G ERMICIDAL Exerts a bactericidal ac- 
tion in the suture tract Supersedes 
the older unstable iodized sutures Impreg- 
nated with the double iodine compound, 
potassium-mercuric-iodide t Heat sterilized 


Kal-dentiic Skin Sutures 

“IDPAL FOR DPRMA-CLOSURF ’ 

A NON-CAPILLARY, heat sterilized su- 
ture of unusual flexibility and strength 
It is uniform in size, non-irritating, and of 
distinctive blue color Boilable 



The bothble grule is unusmllj flexible for boilable 
catgut, the non-boihble gride is extremely flexible 

TWO VARIETIES 


BOILABLE* 

NON- 

-BOILABLE 

NO 


NO 

I 205 

Plain Catgut 

1405 

I 2Z5 

io-Day Chromic 

1425 

I2 45 

2 o-Day Chromic 

144s 

1 285 

40-DAY Chromic 

1485 


Sizes ooo oo o i 2 3 4 

Approximately 6 o inches in each tube 

Package of 12 tubes of a size S3 00 
Less 2.0% on gross or more or $aS So, net, a gross 

Kangaroo Tendons 

G ERMICIDAL, being impregnated with 
potassium-mercuric-iodide t Chromi- 
cized to resist absorption in fascia or in 
tendon for approximately thirty days The 
non-boilable grade is extremely flexible 



NO 

370 Non-Boiladle Grade 

380 + Boilable Gradl 

Sizes O 2 4 6 8 16 24 

Each tube contains one tendon 
Lengths vary from 12 to 20 inches 

Package of 12 tubes of a size $3 00 
Less 20 °fo on gross or more or $z$ So, net, a gloss 

D& G Sutui es a/e 
always found 
neut/al unde 1 the 
most delicate ti- 
tration tests This 
is one of the sea- 
sons they unijorm- 
ly behave well in 
the tissues 


i,o iscurs 1 tuie dozen 

550 Without Needle 60 £3 00 

852 Without Ni edle 20 1 50 

954 With ’A-Curved Nefdlf 20 2 40 

Sizes 000 00 0 

(fim) (medium) (cOARSr) 

Packages of 12 tubes of one kind and size 
Less 20 </o discount on one gross or more 

Kal-dermic Tension Sutures 

I DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size 

NO INCUTS IN Tunr DOZFN 

555 Without Nefdle 60 $3 00 

Sizes 123 

(pinj) (mi diijm) (coarse) 

Packages of 12 tubes of one kind and size 
Less 20 76 discount on one gross or more 

Atraumatic Needles 

F OR GASTRO-INTESTINAL suturing 
and for all membranes where minimized 
suture trauma is desirable Integrally affixed 
to 20-day Kalmerid catgut Boilable 1 



ILLUSTRATIONS ARE FI\ E EIGHTHS SIZE 
NO INCHES INTUDE DOZEN 


1341 Straight Needle 28 S3 00 

1342 Two Straight Needles 36 3 60 

1343 %-Circle Needle 28 3 60 

1345 'A-Circle Needle 28 3 60 

Less 20 °/o discount on one gross or more 

Sizes 00 o 1 

Packages of 12 tubes of one kind and si/e 



DAVIS & GECK, INC - 217 DUFFIELD ST - BROOKLYN, N Y 

P&G Sutures are obtainable from responsible dealers every where, or direct, postpaid 



Isn’t it gratifying to find 
a heat sterilized suture 
so extremely flexible” 



HEAT STERILIZED 



Please send me □ Ivy & Cuitis on Fractures, $4 50 □ Ashhurst Surgery, $10 00 □ Catalogue 


Name 

10 


Address 




TrANQUI LLITY replaces preoperativc anxiety and excitement following administration 
of Pulvules Sodium Amytal, less anesthetic is required, postoperative nausea is absent or 
diminished Each Pulvulc Sodium Amytal contains 3 grains (0 2 Gm ) sodium iso-amyl 
ethyl barbiturate Sold through the drug trade Write for descriptive pamphlet. 


ELI LILLY AND COMPANY INDIANAPOLIS, U S A. 
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There can be but one 
solution to the problem 

of surgical 
lighting 






This picture shows 
the position of the 
Opcra> Multibeam 
used for hsstcr- 
ectomj 


When positioned for 
vaginal •work the light 
is directed into the 
deep cavity at a con 
\enient angle 



This illustration 
here reproduced 
m miniature was 
mnde from an un- 
retouched photo 
graph and none 
of the usual 
stratagems for 
strengthening the 
picture were em 
plojcd The plate 
was exposed onI> 
during the brief 
internal necessarj 
to register the fig- 
ures table and 
fixture and the 
illustration was 
made directlj 
from an unrc- 
touchcd print It 
tells its own storj 
The three heads 
nlmost touching 
are bending over 
the operating field 
directly in the 
path of the light 
The position 1 s 
for laporotomy 


Without comparable mechanical features be- 
tween Operay and other types, your decision 
must be based on lighting results plus 
adaptability and convenience In considering 
these three values, if proper comparison is 
made, there can be but one decision — Operay 
Certainly the whole field is sharply divided 
between the distinctively designed Operay 
and all others which are definitely like one 
another in design The selection therefore is 
not between various makes but between all 
those which are built with a fixed lighting 
source, unchangeable or inconvenient, re- 
stricted adjustability, and the multiple di- 


rected beam of Operay’s completely portable 
lighting source that projects into any cavity 
no matter how deep, or how placed, and can 
be instantly changed from one position to 
another 

Leading surgeons everywhere have, by their 
selection, voted for Operay’s “Flexible as a 
Flashlight” adjustability and we feel we are 
warranted in saying “There should be at 
least one Operay Multibeam in every hospi- 
tal” for deep cavity illumination 

Send for list of installations and complete 
details 


OPERAY LABORATORIES 
7293 S. Racine Avenue, Chicago 


“Flexible as a Flashlight” 

OPERAY MULTIBEAM 
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uses this test to select patients for sympathectomy Unless indices of 
i 5 and moie are obtained, he has not advised an operation of this type 
Foi lack of suitable facilities one can simplify tins test by making the 
readings with a skin thermometer and taking only one reading about an hour 
after the chill, which is usually three to four hours after the intravenous 
injection of twenty-five millions of typhoid bacteria 

Great credit must be given to Brown for emphasizing the vasomotor 
phenomena in Buerger’s disease and devising a method for selecting cases 
for operation In our experience, however, the vasomotor index is influ- 
enced by factors which cloud the significance of this test In the first place, 
the test does not always give identical values on subsequent examinations, 
and a great deal will depend upon how cold the extremity is when the test 
is started Also, the local increase in heat will depend on the activity of the 
inflammatory process as vessels with more active infection will light up more 
readily to a foreign protein than vessels in the healed stage The increase 
in heat, then, is not merely a peripheral vasodilation but may be an activa- 
tion of an infected focus 

(2) Pai avei teb) al Block — White 2 suggested a procaine block of the 
sympathetic nerves on the upper or lower extremities by paravertebral injec- 
tions to the first and second dorsal sympathetic ganglia if the upper extremi- 
ties are tested, and a posterior splanchnic anaesthesia if the lower extremities 
are tested Following a successful block the rise in skin temperature is 
identical with the rise occurring after sympathetic ganglionectomy as the 
temporary block creates identical conditions with that following the opera- 
tion It also imitates the effect of the operation in that pain of sympathetic 
origin will disappear, and thus demonstrates to the patient what can be 
expected from the operation 

The objection to this method is that it is far from being simple As I 
have stated some years ago, both paravertebral block 3 and posterior splanch- 
nic anaesthesia 4 are fraught with certain dangers and should not be carried 
out except for very definite limited indications It is a prerequisite of all 
diagnostic measures, that they be harmless 

(3) Spmal Ancestliesia — White 2 but especially Morton 5 advocate spinal 
anaesthesia to decide between vascular spasm and occlusion of the lumen or 
whether a combination of the two exists Spinal anaesthesia blocks all motor 
sensory and sympathetic impulses and allows a maximal vascular dilatation 
Every surgeon who has repaired inguinal hernias under spinal anaesthesia 
must have noticed the unusual vascularity of the field 

While a low spinal anaesthesia is relatively safe and simple, I do feel 
that its use as a diagnostic procedure cannot be advocated as a routine 
measure There is a vast difference between using it as an anaesthetic during 
operation or employing it as a diagnostic test Furthermore, as White points 
out, the effect of a sympathectomy, particularly in relation to pain, cannot 
be judged by this test as all pam tracts to the leg are blocked 

As spmal anaesthesia is admirably suitable as an anaesthesia for lumbar 
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tibial nerve and when complete anaesthesia of the plantar surface of the foot 
is obtained, another temperature leading is taken at the same area The 
readings are usually taken ten minutes after the injection, but occasionally, 
when the block is not technically perfect, one may have to wait fifteen 
minutes 

The block of the postcnoi tibial nerve at the ankle has been described 
before 3 (Fig x ) 

The same pimciplc can be carried out on the uppei extremity by block- 
ing the ulnar or the median nenes, or, if necessary, the entire wrist, and 
watching the rise in temperature on the fingers (Fig 2 ) One can also try 
to elicit a vascular spasm with a cold bath following a nerve block If this 
is not possible, sympathectomy offcis good results 

Diagnostic methods to differentiate organic occlusions from vascular 



Tig 2 — Cross section nt the wrist Bloch of the median and ulnar nenes and of the deep 
and superficial branches of the musculo^piral ncr\c (From dc Tahats ( Local Anesthesia Courtesy 
of \V B Saunders and Company Philadelphia, Pa ) 

spasms will separate three groups of patients With the help of this simple 
test, I was also able to find the identical groups m vascular disease, namely 

(a) A complete vasodilation follow's neive block All changes are due to 
a vascular spasm The actual rise in temperature is not as important as the 
highest reading after nerve block Thus young individuals may have con- 
siderable vasoconstuction in their toes and may waim up rapidly This can- 
not be called pathologic More important is the level of temperature reached 
after nerve block Morton and Scott 5 call this the “normal vasodilation 
level,” which should exceed 33 0 C In our experience it usually reaches 
34° or 35 0 C Readings below 33 0 C aie subtracted from this figuie and 
the difference obtained is the “obstruction index ” In this first group there 
is no obstruction index 

(b) No or practically no rise in temperatuie takes place after nerve block 
Old arteriosclerotic and diabetic patients who have an organic occlusion in 
the vessels show veiy little or no superimposed spasm lienee the minimal 
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clinical purposes, the peripheral nerve block and the diathermy test are most 
satisfactory and simple It is not the purpose of this paper to discuss treat- 
ment except to point out that an exact differentiation of the organic and 
spastic components in obstruction leads to a better understanding of the 
objects of treatment While m organic obstruction tbe aim of therapy con- 
sists of (i) increasing collateral circulation, (2) relieving pain, (3) remov- 
ing dead parts of the limb by amputation, in spastic occlusions the relief 
from spasm, with physical means, drugs and sympathectomy are logical pro- 
cedures Thus these patients are not medical or surgical cases, but indi- 
viduals suffering from peripheral vascular disease, and combined efforts of 
group clinics can give them the maximal benefit 

SUM VAR'S 

A simple classification of organic and spastic vascular occlusions is pre- 
sented Methods of differentiation with typhoid vaccine, paravertebral block 
and spinal anaesthesia are described Two new methods with peripheral 
nerve block and diathermy are suggested Both procedures are simple and 
can be carried out on ambulatory patients They make for a better under- 
standing and a rational treatment of peripheral vascular disease 
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2 ) The noimal ligament, as observed during a laminectomy, is one or two 
millimetres thick and distinctly yellow in color 

Cash I — (E B Towne ) Com/’i ession of the cantla equina bv thicl cned hgamenta 
flava, causing flaccid paialysis of light lozvei exticmtty Rcstoi ation of nounal function 
aftei icmoval of thickened ligaments 

S S, a Portuguese laborer, aged fift\ -three jears, was admitted to the Southern 
Pacific General Hospital October ig, 1929, complaining of pain and weakness in the 
right leg 

Past Iiistoiv — He was horn in Portugal and had alwa\s done heava manual labor 
He had had pneumonia, malaria, gonorrhoea and syphilis, and the last had been treated 
by intravenous injections There had bee 1 intermittent disch irge of pus from both ears 
for mail} a cars, frequent head colds, occasional sore throats, and panful urination with 
recent difficult} 111 starting the stream Otherwise, the past history was negatne He 
could remember no liijun to the back lie used a moderate amount of wuie and smoked 
very little His wife and six children were abac, one boa aged sixteen aaas mentally 


T l„amentnm fla\um 

f igimfntnm 
inti*r*r inilr 

I ig'uiicntwn 
stij rtipmale 


Spinous process 

Fig 2 — -Meclnn section through t j ortion of the lumber jnrt of the \ertebral 
column From Cunnmglnm s Amtomj Wm Wood & Co , N "V 191S 

defective and avas a avard of the Jua'enile Court, but the other children aaere mentalla 
and physically normal 

Piescnt Illness — About five or six aveeks before admission lie began to haa'e pain 
m the right lumbar and sacral regions, aahich soon extended down the back of the right 
thigh and leg The pain avas alavaas made avorse by motion and rebel ed by rest, and 
it gradually became more severe Short)} after the onset of the pain, he noticed a 
progressive aveakness and numbness of the right leg For a week before admission the 
pain had been very severe, and ai'eakness had inci eased so that he could aa r alk onl} aaith 
the help of a cane 

Physical Examination — The patient aaas a poorl} deaeloped and poorl} nourished 
man 5 feet, 6 inches tall, aveighing 130 pounds Temperature avas 986°, pulse rate 82, 
respirator} rate 18, blood pressure 164/90 Except for the following findings, general 
physical examination showed nothing abnormal The mouth shoaved advanced p}orrhoea 
and numerous decayed teeth, and the tonsils aa'ere enlarged and Iwper-emic The t}mpanic 
membranes avere perforated, and there avas scant!, purulent discharge in both 
auditory canals 

The cranial nerves shoaved no abnormality Motor power, sensation and reflexes 
avere normal 111 the arms The abdominal and cremaster reflexes avere present There 
avas 110 motor loss 111 the abdominal muscles and sensation avas normal down to he first 
lumbar segment The aesical and anal sphincters functioned normally 
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films showed that it was held up just above the low r cr margin of the body of the second 
lumbar vertebra (Fig 3), and that no hpiodol had passed this point after twenty -four 
hours In contrast to the concave cap usually seen aboae an intradural tumor, the lower 
margin of the hpiodol showed a convexity in the posterior projection (Fig 4), which led 
to a prc-operatne diagnosis of possible extradural tumor 


Thickened, hoamerdu 
flavurn betuffeen y 
' 1st and and 
■ laminae 


i Cut 


. ^ Thickened 
' hdamenlum 1 
.Xflavam between 
2nd and srd 
laminae of 
\ lumbar verf 



1 

V t 

Thickened •” 

ligamenta • 
flava*” 




Tig 5 — -Case I Diagrammatic sketch of the thickened ligamenta fla\a which 
compressed the roots of the spinal cord, as exposed by laminectomy 


Opciation — November 14 A laminectomy was done on second, third and fourth 
lumbar vertebne After excision of the spinous processes, dense masses of fibrous tissue 
bulged up between the exposed lamina: These masses were not disturbed, though they 
made removal of the lamina: unusually difficult The picture after laminectomy is shown 
senudiagrammatically in Fig 5 There was no epidural fat, and the dura was so thin 
that it was almost transparent The dura opposite the second lumbar hminse was bulging 
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of the fibrous tissue was made up of elastic fibrils, as demonstrated by sections stained 
b\ Unna’s orcein method (Fig 7), in which the rather broad, wavj fibrils were stained 
a light brown color 

Case II — (F L Reichert) Coinpicssion of the cauda equina by thickened and 
paitly calcified hgamenta flava, causing flaccid fiaiafilegia Rapid unpi ovement aftci 
icmoval of thick cncd ligaments 

Mrs C E , an American housewife, aged thirty -two jears, was admitted to Lane 
Hospital August 24, 1930, complaining of pain in the back and legs, and of inability 
to walk 

Past Histoi v — There had been no prev ions illnesses except measles and mumps, 
acute otitis media at the age of twehe jears, and headaches with nausea and vomiting 



Fig S Tig 9 

Fig S — Case II Rontgenogram showing blockade of hpiodol at the fourth lumbar \ertebra 
Tig 9 — -Case II Rontgeuogram showing the tapered outline of the Upiodol at the le\el of the lower 

third of the fourth lumbar \eitebra 

once or twice a month since the age of fourteen jears There was no lustorj of injun 
to the back She had been married thirteen tears, and had one child, aged twehe tears 
There had been no further pregnancies 

Picscnt Illness — She had alwajs had a “weak back’’ with occasional backaches 
Seven years previous she had had an attack of set ere pain m the lower lumbar spine, 
with weakness of the legs It was difficult to arise from a chair and to walk, and she 
stayed m bed for a month Three similar attacks incapacitated her, four to eight weeks 
at a time during the next six jears Between attacks the legs tvere practicallj normal, 
but she always suffered with backache when fatigued The fifth attack began in October, 
1929, ten months before admission with pain in the lumbar spine, followed shortlj 
thereafter bj pain down the right thigh and leg, and weakness of the right loiver extrem- 
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lty After some weeks the left lower extremity was similarly involved In January, 
1930, she became bed-ridden In April, 1930, she noticed numbness of the feet and legs 
In July, six weeks before admission, the lower extremities had lost practicallj all nfotion, 
and she began to have difficult} 111 voiding, which graduall} progressed to complete 
retention one week before admission 

Physical Examination — A well-developed, rather obese woman l>mg on her right 
side with hips and knees flexed Temperature was 988°, pulse rate 80, respirator} rate 
20, blood pressure 140/92 The cranial ner\es were negative, and motor power, sensation 
and reflexes were normal in the upper extremities There was pain on pressure over 
the lower lumbar spinous processes The bladder was distended, and the tone of the anal 
sphincter was poor 

Fibrillar} twitclnngs were seen in the muscles of the lower extremities, and there 
w'as muscular atrophy, more marked on the left Resistance to movements of both lower 
extremities was hardly perceptible All muscle groups were flaccid and weak, with verv 
slight voluntar} motion at all joints The patient cooperated poorl} in the examination 
of sensation, so that, although she complained of subjective numbness of the legs and 
feet, it was possible to map out only a partial saddle airesthesia Tbe patellar reflexes 
were active and equal The Achilles reflexes were absent The plantar reflexes 
were normal 

Rontgenograms of the lumbosacral spine were normal Spinal puncture in the third 
interspace gave 110 fluid The fluid obtained from the second interspace was slightl} 
blood}, pressure 18 centimetres of water Queckenstedt s test was negative Wassermann 
reaction was negative, colloidal gold (22 23 21 10 00) August 29, lipiodol was intro- 
duced into the subarachnoid space at tbe cisterna magna, and the films showed that it 
stopped at the level of the fourth lumbar vertebra, (Fig 8), and that no lipiodol had 
passed this point three da}s later In the lateral projection (Fig 9), the lower margin 
of the lipiodol formed a sharp point at the level of the lower third of the bod} of the 
fourth lumbar vertebra The patient was transferred to the surgical service with the 
diagnosis of tumor of the cauda equina 

Operation — September 4 A laminectomy was done on the third, fourth and fifth 
lumbar, and part of the first sacral vertebr-e The normal epidural fat was not encoun- 
tered when the arches of these vertebras were removed A thick, longitudinal ligamentous 
structure surrounded the dura and compressed it, as shown diagrammaticall} in Fig 10 
When the posterior portion of the ligament was removed, it was seen that the underlying 
dura, considerably thinned, was further constricted in the spaces between the lamina: by 
localized thickenings 111 the ligamentous structure (Fig 11 ) I11 the fourth and fifth 

interspaces, a ring of bone was incorporated in the thickened ligament Beneath the 
ring of ligament and bone at the fourth interspace, there was a fibrous band which 
further constricted the dura This was the site of the block 111 the cerebrospinal fluid 
circulation, as shown by the absence of pulsation below the fourth interspace The inner 
surface of the ligamentous structure was smooth and glistening and was not attached to 
the dura After removal of all constricting tissue, the dural sac resumed its normal size, 
and pulsations appeared below the fourth interspace Exploration above the third lumbar 
and below the first sacral laminae showed that a dural sac of normal size was covered 
with epidural fat The dura was not opened, and the wound was closed in la}ers 

On the seventh da} after operation there was considerably improved motor power 
111 the lower extremities On the tvvent} -first da} the patient could stand on her legs 
and walk with support She began to void spontaneousl} on the seventeenth day When 
she was dismissed, on the twenty-fourth da}, the saddle amesthesia was unchanged She 
reported for reexamination Januar} 6, 1931, four months after operation She was able 
to walk without a cane Motions of the right ankle and toes were not as strong as those 
of the left Sacral amesthesia was still present on the right, but was now absent on the 
left, except 111 the fourth and fifth sacral segments There was no disturbance of the 
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probably the oldest portions of the hypertrophied ligaments None of the 
sections showed either tumor formation or inflammatory process 

The etiology of the condition is obscure The first patient gave a history 
of a supposed chancre, hut the Wassermann reactions on the blood and spinal 
fluid weie negative In the second case, there was no history of syphilis, and 
the Wassermann reactions were negative The first patient had many foci of 
infection m the teeth, tonsils and middle ears, and he had an advanced osteo- 
arthritis of the spine, hut the second was free from obvious foci, and the 
rontgenograms of her spine showed only a few hypertrophic fringes in the 
lumbar vertebrae Certainly the condition here described is in no way 
analogous to the compression of the spinal cord and its roots by osteoarthritis 
as described by Bailey and Casamajor 1 Neither patient gave a history of 
trauma to the hack and although the first, being a laboring man, may well 
have had repeated mild injuries, the second patient at the time of onset of 
symptoms was a woman twenty-five years old, in whom unrecognized trauma 
seems most unlikely 

The diagnosis of compression of the cauda equina was made without 
difficult}' on the history and physical findings in each case The hpiodol 
examinations offered a suggestion, in the shape and position of the shadows, 
that the lesion might he extradural, but there was no pre-operative suspicion 
of the true character of the lesion The history of the second patient was 
unusual m that she had passed through four transient attacks of paraplegia 
before the final one which did not clear up The first of these episodes 
occurred seven years before she came under observation, and the lover ex- 
tremities were apparently normal between attacks It is interesting to specu- 
late whether the elastic tissue of the thickened ligaments may explain the long 
remissions, and whether the first patient might have had a similar course if 
he had not been operated on during his first attack, before both lower extremi- 
ties were involved 

Sttmmaiy — A new cause of compression of the lumbosacral roots of the 
spinal cord is reported, with tw r o illustrative case histones The condition is 
a proliferation of the ligamenta flava between laminae of the lumbar spine, 
which eventually causes a block in the cerebrospinal fluid circulation and com- 
pression of the cauda equina The etiology is unknown The pathological 
process is a simple hypertrophy of the ligamenta flava Extradural com- 
pression may be suspected from the position and shape of the hpiodol shadows 
The symptoms of compression of the cauda equina were cured by surgical 
removal of the thickened ligaments 
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roots may be fractured, or teeth may be broken off There is usually more 
or less displacement of the fragment, with mal-occlusion of the teeth, and 
gentle manipulation of the teeth will leveal mobility of the loosened fragment 
The X-ray is useful m indicating the extent of the fracture, and also involve- 
ment of tooth roots 

Treatment — Any hopelessly detached and fractured teeth and roots should 
be removed If the fragment of alveolar process is covered by and attached 
to overlying gum tissue, it is often possible to obtain union by a half-round 
arch wire fastened to teeth m the fragment and to those of the sound portion 
of the jaw, or the teeth m a sound portion of the maxilla can be fixed in 
occlusion with corresponding mandibular teeth by means of wires If the 
fragment is exposed by detachment of overlying soft tissue, it is generally 

, necessary to remove it as necrosis will 
almost certainly occur The technic of 
application of ligature wires and arches 
1 to the teeth is the same as for fixation 
of fractures of the mandible and has 
been fully described in previous papers J 


Fig 3 Fig 4 

Fig 3 — Treatment of unilateral fracture of maxilla b> wiring maxillary and mandibular teeth on 

sound side 

Fig 4 — Fracture through median palatal suture Two sides brought together b\ elastic force across 

palate 

(2) Unilateral fracture of the maxilla is usually caused by direct force 
coming from in front or from one side In addition to the symptoms of 
contusion of the side of the face, the entire maxillary dental arch on the side 
affected is usually depressed (Fig i), and may be forced inward, causing a 
thickening of the palate due to overlapping at the palatine suture (Fig 2) 
Occasionally, the fragment will be forced outward, causing a spreading of 
the dental arch on that side By gentle manipulation, mobility of the frag- 
ment can be readily detected X-ray examination is useful in determining 
the extent of the fracture, relationship of teeth, etc The maxillaiy sinus may 
be filled with blood clot which usually undergoes absorption or disintegration 
without symptoms, but which may become infected 
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bars emerge at the corners of the mouth and curve hack for a distance over 
the cheeks A plastei-of-Paris skull cap is made, in which are embedded 
stiaps or hooks which can he connected with the bars emerging from the 
mouth to make traction in the dcsned direction When reduction has been 
attained, as determined by the lelationship of the lower to the upper teeth, 
the latter aie fastened in occlusion with wnes until consolidation is complete 
We have had useful service in cases of this kind fiom an emergency apparatus 
consisting essentially of a metal impression tiay to which heavy wire arms are 
soldered on each side for attachment to the head cap (Fig 6) This tray is 
secured to the teeth by dental impression compound and tw o or three ligature 
wares, thus avoiding the necessit} of taking impressions and making special 
splints Another emeigency apparatus consists of a heavy arch bar to be 
secured to the vestibular surfaces of the teeth until ware ligatures and provided 
with arms extending out of the mouth on each side for attachment to the 
head cap (Fig 7) This and the apparatus shown in Fig 6 w'ere made by 



Tig 6 Tig 7 

I ig 6 — Metal tray with arms extending out of mouth for attachment to head can (Made b> Dr E 

Howell Smith ) 

Tig y - — Authors arch bar secured to teeth by wire ligatures for ticatment of fracture of maxilla in 
connection with head cap (Made bj Dr E Howell Smith ) 

Dr E Howell Smith They can be made in tw r o or three sizes and kept on 
hand so as to he immediately applicable m any case wdien the need arises 
Where these cases are complicated by fracture through the haid palate, addi- 
tional measures must be taken to correct the lateral displacement as descnbed 
under Group I About six weeks is the aveiage time for union to take place 
in these fractures 

The following case illustrates the application of these principles 

M D, female, aged twentj-one, single, was struck down b\ an automobile while 
walking across the street, being rendered unconscious bj head injuries She received 
emergency treatment at St Luke’s Hospital, Bethlehem, Pa , by Dr W D Chase Three 
days later she was brought to the Graduate Hospital, Philadelphia Here, the patient’s 
face was found to be greatly swollen and battered, the ejelids being practicalh closed 
There W'as a deep transverse gash across the bridge of the nose with wade separation of its 
edges The nasal bones had been detached from the frontal bone above and drnen over 
with the nasal process of the right maxilla into the right orbit, with extensive comminu- 
tion The nasal articulation of the frontal bone was exposed in the wound The external 
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part of the nose below the wound was sagging downward and in a flattened condition due 
to lateral displacement of the septum The patient complained of mal-occlusion of the 
teeth and examination showed the entire maxillarv dental arch to be displaced somewhat 
backward and downward and slighth mo\ablc as a whole This indicated a bilateral 
transverse fracture of the maxilla 

Verj little suppuration was present in the nasal wound, the temperature was slighth 
elevated, and the general condition of the patient was good Owing to the se\crity and 
extent of the injurv it was considered advisable first to attempt correction of the dis- 
placement of the bones about the nasal wound, under ether anaesthesia It was necessarj 
to remove some of the comminuted nasal-bone fragments The portion which, together 
with the nasal process of the maxilla had been drnen into the right orbit could be lifted 
over into fairly good position, but difficult! was experienced in retaining it, so that the 
plan advocated b\ Blair 1 (Fig 8) was employed A small incision was made just mesiallj 
to and below the inner canthus of the right eve exposing the loose bone fragment A 
piece of soft brass wire, 24 gauge, was carried down through the incision b> means of a 
heavj curved needle, across the nasal cavitv, transfixing the cartilaginous septum, to 
emerge through the mucous membrane of the vestibule of the opposite side of the mouth 
The other end of the wire was then threaded through the needle and passed around the 



Fig 10 Tig ii 


Tig 10 — Bilateral horizontal fracture of maxilla Profile uew with apparatus m place 
Fig ii — Skull showing principal sites of fracture of malar bone (i) Z>goma (2) Infraorbital 
foramen region (3) Frontal process (4) Maxillo malar articulation 

loose bone fragment, being m turn brought down m the same manner into the v estibule of 
the mouth The displaced bone fragment was then firmlv anchored in position bv attach- 
ing the ends of the wire to the canine and first pre-molar teeth of the left maxilla (Fig 
9 ) The retracted edges of the irregular skin wound were undermined and almost com- 
pletely approximated by sutures Vaseline gauze packs were inserted into each nasal 
chamber for twentj-four hours The complication chieflj to be feared was meningitis, 
but the temperature returned to normal after three davs, both the accidental wound and 
the small operative incision healed satisfactory , and the swelling of the soft tissues 
gradually subsided Five days later, attention was given to the maxillary fracture The 
heavy wire-arch appliance shown in Fig 7 was ligated to the upper teeth, and a plaster 
head cap was applied With light leather straps traction was then made possible on the 
maxilla (Fig 10), and in a few days the normal occlusion of the teeth was re- 
established Sufficient stability of the upper jaw was noted after three weeks and the 
appliances were removed Six weeks after insertion the brass wire around the nasal 
fragment was removed under local amestjiesia Respiration through the nose was found 
to be free, and the scar of the accidental wound was becoming much less noticeable Later 
improvement in the nasal profile is contemplated bv implantation of costal cartilage 

342 



IVY AND CURTIS 


Occasionally, the injury is limited to the zygomatic arch, there being two 
lines of fracture m the arch, with a depressed fragment between 11ns causes 
a visible and palpable hollow m fiont of the ear, crepitus may be present, and 
there is usually interference with the movements of the mandible from pres- 
sure on the underlying temporal muscle and coronoid process In an old 
case of this kind, seen by us, mal-umon resulted in fixation of the lower jaw 
due to callous and fibrous adhesions connecting the depressed zygomatic arch 
with the coronoid process 

X-nvy Diagnosis — The usual positions foi obtaining loentgenographic 
films to show fracture lines and depressions of the bone in this region fre- 
quently give unsatisfactory results The technic suggested by Stone in the 



Fig is 1 ic 13 

Tig 12 — Depressed fracture of right nnhr hone 

Fig 13 — Rontgenogram showing depressed fracture of right malar bone 


paper quoted is, in his opinion, superior to any previously used A supero- 
mferior view' of the skull is made by having the patient rest the chin on the 
edge of the table, the tube being beneath the table and the plate on top of 
the head Fig 13 gives a good view of a depressed fracture of the right 
malar bone 

Tieatment — Depressed fracture of the body of the malar bone This 
consists in elevating the depressed bone to its normal position as soon after 
injury as possible When this is attempted during the first few' days replace- 
ment is usually easy, but if the impaction is allow'ed to remain undisturbed 
for two weeks or longer it may be extremely difficult to move the displaced 
fragment and to retain it m normal position 

The means suggested for elevating the depressed malar bone have been 
many, including digital manipulation from within the mouth, the use of hooked 
forceps passed through the skin (Gill 3 ), hooks and elevators applied through 
external incisions, and elevation by means of a heavy sound passed into the 
maxillary sinus through the canine fossa (Lothrop) or through an intranasal 
window (Shea 0 ) None of these methods has seemed to be entirely satisfac- 
tory in our hands, either because of inadequacy or on account of unnecessary 
scarring or danger of infection In our experience one of the most satisfac- 
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on the surface of the temporal muscle until it lies deep to the displaced bone 
When the lever is inserted in the correct fascial plane it slips under the de- 
pressed bone in a most convincing manner, while the operator’s hand rests on 
the firm support given by the skull The latter should be protected from local 
pressure lnjuiy by a large gau/e pad By careful levering movements the 
whole bony mass is elevated into correct position , a finger on the various 
points of fracture is used as a guide to determine when this result has been 
achieved In old neglected cases it is often necessary to cut down on in- 
dividual points of fractuie before the bone can be satisfactorily freed, the 
lines of incision required for this are frequently decided by scars already 
present In most cases, however, it is possible to refracture at these points 
by means of a chisel or osteotome driven into the lines of fracture from the 
temporal incision The temporal incision is closed in the usual way, and 

no drainage is necessary ” 

We have employed Gillies method in three cases with very satisfactory 
results 

For depiessed fracture limited to the zygomatic arch, the method of 
Matas 7 is most efficacious A heavy curved needle is passed through the skin 
from above downwaid beneath the depressed fragment to emerge below the 
arch This needle is threaded with heavy silk, which, in turn, serves as a 
carrier for a piece of silver wire The two ends of the ware are twisted 
together and affoid a means of traction on the bone fragment whereby it is 
elevated into position In case of tendency to recurrence, the ware is twasted 
over an ordinary glass microscopic slide whose ends rest on the firm portions 
of the bone In old cases, where adhesions and callus formation have bound 
down the depressed fragment to the underlying coronoid process, limiting the 
movements of the mandible, an open operation becomes necessary to free the 
latter 
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mucosa, further aggiavating the tympanites by disturbing the normal gaseous 
exchange (4) This distention acts to lessen absorption of gases by impair- 
ing the mesenteric circulation on the venous side and, in addition, diffusion 
of gases from the blood into the bowel lumen is much increased 

As distention increases the pendulum movements of the gut stop first, 
then the rhythmic contractions and the true peristaltic waves last When the 
pressure within the intestine equals the venous pressure, necrosis results 
(5) The partial ileus resultant from these factors in some manner, prob- 
ably through circulatory disturbance in the intestinal vail, brings about the 
elaboration of a specific toxin which reduces the contractility of smooth 
muscle and has a paralyzing action on Auerbach’s plexus, similar to that of 
nicotine when painted on the peritoneum of the experimental animal 

This last action completes the picture of complete motor inhibition or 
paralytic ileus, the result being a functional obstruction as dire 111 its conse- 
quences as that produced by organic obstruction 

That obstruction can occur without any narrowing of the lumen at all 
can be shown by an experiment of Alvarez’, 1 which we have repeated The 
abdomen of a rabbit is opened under normal saline and the intestine clamped 
with a hemostat and released so as to bruise a ring of gut The abdomen is 
closed and opened several hours later, when we observe the interesting fact 
that no food has passed the site of injury Although ample peristaltic waves 
pass downward, they are seen to break up on approaching the ring of injured 
tissue The proximal loops are found distended with gas 

Nat we of the 7 'oucima — As regaids toxaemia, we believe that gastro- 
intestinal obstructions of both the functional and organic types should be 
divided into two main groups (1) Simple obstructions or occlusions, and 
(2) obstructions complicated by circulatory insufficiency of the bowel wall 
In the first group there is no true toxaemia These patients suffer from 
dehydration, upset acid-base balance and disturbance of ionic equilibrium as 
a result of lost electrolytes These three conditions are all due to loss of 
digestive secretions through vomiting 

Whether an acidosis or alkalosis develops depends on the relative amounts 
lost of the acid gastric juice as compared to the alkaline bile, pancreatic and 
intestinal secretions 

We must remember, too, that many of these patients only “vomit ’ as far 
as their stomachs Lavage may show marked retention from gastric dilata- 
tion and these secretions are lost to the body as no absorption takes place 
from the stomach Obviously in this first group the symptoms will be more 
severe the higher the obstruction 

In the second group of cases one may have the foregoing problems to deal 
with, and, in addition, a true toxaemia 

The many theories regarding the nature of this toxaemia will not be gone 
into here Suffice it to say, however, that our personal opinion is that a 
specific toxic substance is formed as a result of local circulatory deficiency 
We believe this toxin is elaborated in the mucosa of the greater part of 
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treated these peritonitic patients primarily as cases of obstruction, we would 
effect a great reduction m our mortality rates 

In the treatment of peritonitis it is not sufficient to return the patient to 
bed from the operating table, there to be placed m the Fowler position with 
an ice-bag on the abdomen and an order for 2 per cent soda and 5 per cent 
glucose by proctoclysis Such therapy has long proved itself inadequate 



Fig 1 — Connell apparatus as set up in Hollywood Hospital bj Gurn Stout M D 

While there should be no such thing as a routine treatment m medicine, 
it is, however, advisable to have a campaign of action in mind, otherwise our 
efforts are apt to be so dispersed as to be of little value 

For these obstructive cases we would consider the following treatment 
app 1 opriate 
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tone grains, 50, water 1 liter Calcium caseinate grams, 25, is added to the 
above if bowels are loose From two to four ounces is given through the 
tube every two hours 

(c) After the patient has rounded the turn in the road to better health, a 
greater amount of nourishment can be given through the tube if it proves 
necessary and desirable In this case we add the following to furnish fats 
and vitamins, 20 per cent cream 180 cubic centimetres, egg yolk 2, olive oil 
15 cubic centimetres, cod-liver oil 15 centimetres, malt extract with iron 1 
tablespoon This formula is given in twelve feedings Orange juice is 
given by mouth 

With the above formula it is possible to give tbe patient a four and one- 
half ounce, well-balanced meal every two hours providing the essential vita- 
mins and a caloric intake of 2575 , sufficient for an average-sized man doing 
a good day’s work 

No catharsis is attempted and no effort is made to stimulate penstalsis 
directly 

The successful use of this treatment requires a full knowledge of the 
principles involved and careful attention to details 

Comment — Many operators have reported a reduction in their mortality 
rate by use of early jejunostomy Tbe common practice, however, is to 
resort to the operation only as a last resort 

The use of such an apparatus as described for continuous gastric and 
duodenal drainage will accomplish all that a jejunostomy will and more It 
can be utilized early, the patient is not subjected to tbe risk of a secondary 
operation , there is no fistula to contend with , the apparatus is under perfect 
control at all times and is born by the patient with but slight discomfort If 
the tube should be removed prematurely, patients will often ask for its replace- 
ment because of the comfort afforded The apparatus should be kept m use 
until all danger from intestinal jiaresis is past 

This apparatus removes a considerable part of the toxic-bowel content and 
also provides a ready means of placing hypertonic saline directly into the 
upper intestine, where theoretically it might accomplish the most good 

One criticism that has been directed against duodenal drainage is that it 
removes more fluids than are given orally While this is true early in treat- 
ment, there is a gradual reversal as the patient’s condition improves It is tbe 
parenteral injections of saline that aie relied on to relieve anhydiiemia lather 
than fluids given through the tube 

The lack of food during the first week produces a mild acidosis that takes 
care of the initial alkalosis These patients readily develop acidosis of a 
marked degree and for this reason we feel that the use of hydrochloric acid is 
inadvisable and unnecessary 

Sodium-chloride solutions injected intravenously will augment peristalsis 
This interesting fact was discovered by Hughson and Scarff , 4 while experi- 
menting with the isolated segment of intestine 111 cats 
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APPLICATION AND INTERPRETATION OF BLOOD SUGAR TIME 
CURVES IN THE DIAGNOSIS AND TREATMENT OF 
SURGICAL INFECTIONS OF THE GALL- 
BLADDER AND BILIARY PASSAGES 

B\ I M Rabinowitch, M D and Alfred Turner B vzin, M D 

of Montiieal, Canada 

FROM TIIF SURGICAL StRWCL 01 DR A T D\ZIN AND TJIF DEPARTMENT OF 
MITAD0L1SM OF Till MONTRLVL GFNf R\L HOSPITAL OF MONTREAL, (MNADV 

The use of blood sugar time curves as an aid m the diagnosis, and as a 
guide to the extent of operative treatment, of infection of the gall-bladder 
and the biliary passages has been a routine in this hospital for a number of 
years and some of the results have been referred to previously 123 As an 
adjunct to the diagnosis of cholecystitis, these curves were regarded as the 
most reliable of all laboratory tests then made use of Other tests included 
(o) single estimation of blood sugar in the fasting state, ( b ) the van den 
Bergh reaction, (c) quantitative determination of urine urobilinogen, (d) 
fat partition of faeces and (c) X-ray visualization of the gall-bladder In 
a more recent report , 4 Ritchie and Rabinowitch have shown, with regard to 
the combined use of X-rays and blood sugar time curves, that diagnosis was 
piactically certain for or against when agreement was found between the 
results of these two tests The number of cases then reported was small, but 
the data suggested, providing the tests were properly applied and interpreted, 
that a very satisfactory state had been reached with respect to diagnosis The 
purpose of the present report is to demonstrate the value of blood sugar time 
curves as an indication of the extent of surgical treatment demanded and a 
guide to the post-operative progress of the patient 

As with all laboratory procedures, proper application and interpretation 
of tests made use of in the study of biliary disease depend upon proper ap- 
preciation of the physiological principles upon which each test is based For 
example, X-rays may indicate disease of the gall-bladdei directly, whereas 
the blood sugar time curve affords indirect evidence only, the type of curve 
obtained depending upon the presence or absence of an associated pancreatitis 
Though ref ei led to in previous publications of this hospital, a bnef out- 
line may here be given of the factors which must be considered when blood 
sugar tune curves are used in the study of disease of the biliary passages 
In view of the physiological principles upon which the test is based, it is 
obvious that there are conditions other than disease of the biliary passages 
which may lead to abnormal curves, as noted in the following observations 

Pi maples of the Test — The response of an individual to glucose inges- 
tion depends essentially upon (a) the rate at which the ingested glucose 
is absorbed from the alimentary canal and (b) the rate at which the absorbed 
glucose is utilized (By utilization is meant the combined mechanisms of 
oxidation and storage ) If either oxidation or storage be faulty, the rate 

354 



RABINOWITCH AND BAZIN 


Incidentally, at each visit to the patient, the metabolism nurse makes 
careful note of any possible mishap during the test (loss of urine, accidental 
ingestion of other food or fluids, etc ) 

Of course, all tests are commenced in the morning m the fasting state, 
at least twelve to fifteen hours after the evening meal of the preceding da) 
Judging fiom the literature the piactice of testing the effects of glucose ad- 
ministration during the day aftei an ordinary meal is not uncommon An 
important fact to consider with such a practice is that ingestion of sugar m 
any form stimulates the mechanism of its utilization and the effects upon 
the blood content of administration of a second dose may not he as marked 
Blood sugar time curves obtained w ith repeated doses of glucose strikingl) 
demonstrate this phenomenon'’ 0 A brief description may here be gi\en of 
what, in our opinion, constitutes a normal curve, as there is some disagree- 
ment amongst workers in this field 

Attubutes of blood sugai tunc nuves — There is general agreement as to 
the normal content of the blood sugar m the fasting state that is, before any 
glucose is given, it ranges between 008 and o 12 per cent It is also agreed 
that the blood sugar should return to normal tw r o hours after the glucose 
is given As a matter of fact, the above information, probably because of 
the general agreement, is all that is required by some life assurance companies, 
when glycosuria is discovered 111 an applicant The two other attributes of 
the curve, with regard to which theie is disagreement are (a) the “peak”, 
that is, the maximum height which the blood sugar reaches sometime during 
the test, and ( b ) the “lag”, that is, at times, instead of the blood sugar ris- 
ing rapidly and reaching its maximum at the thirty minute period, it may 
rise gradually and reach the peak at the sixty minute perior or later Based 
upon experience of over 4000 curves all obtained with the same type sugar 
the same amount sugar and the same technic of blood sugar estimation , based 
also upon correlation of clinical with laboratory data, it is our opinion that both 
the “peak” and the “lag” are important attributes to consider A curve, in our 
opinion, is, therefore regarded as normal only when 

(a) The blood sugar m the fasting state (before glucose) is normal 
(0 08 to o 120 per cent ) 

(. b ) After glucose, the maximum blood sugar (“peak”) is not greatei 
than o 180 per cent 

(c) The “peak” occurs at the thirty minute period 

(d) The blood sugar is again normal, or below, at the 120 minute period, 
that is, two hours after the glucose is given 

Methods of estimating blood sugai — With regard to interpretation, an 
important consideration is the use of different methods of blood sugar esti- 
mations The values obtained with the different methods differ, and the 
newer methods give lower blood sugar values than the older procedures 
For our routine work we still adhere to a slightly modified form of the 
Myers-Benedict procedure This test has recened much criticism and the 
general tendency is to discredit it The following obsenations may, there- 
fore, be made 
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peatecl that we are quite m agi cement •with Benedict in his assertion that 
rarely has the clinician been misled by the data obtained with this method 
of blood sugar estimation We have frequently noted the fact, mentioned by 
Benedict 8 that blood sugar, by this method, parallels the clinical progress of the 
diabetic more closely than the results of Fohn-Wu method, with which a 
decline in blood sugar concentrations is found to be more lapid It may here 
be obseived that all new methods as they appear m the literature, are gnen 
a fair trial, from point of view of accuracy and practicability 

Having pei formed the test w ith careful attention to all details and hav- 
ing excluded the many conditions other than pancreatitis which may lead 
to abnormal curves, there remains one condition which may be dealt with 
separately, but is commonly associated with cholelithiasis and cholecystitis 
and not always readily recognised clinically, namely, hepatitis Hepatitis 
may, pa se, be responsible for defective storage of glucose, and with such 
defective storage, the blood sugar time curve may be identical with that 
seen in pancreatitis The effects of hepatitis may be, how ever, fairly’ readily 
measured by the combined use of the -van den Bergh reaction for bilirubin 
in blood and the test for urobilinogen in urine By correlating our data, 
we have only rarely been able to attribute an abnormal blood sugar time 
curve to hepatitis, ivhen the blood showed less than o 5 milligrams of bilirubin 
per 100 cubic centimetres (van den Bergh equals x unit) , or when urobilino- 
gen was present in mine in less than x in 50 dilution, according to the 
Wallace and Diamond technic 51 

The use of blood sugar time curies as an index of treatment and progress 
of disease of the gall-bladder and its passages will now be outlined 

As stated above, the test affords indirect evidence of disease of the gall- 
bladder, it depends upon the presence or absence of pancreatitis, and our 
use of the test as an index of treatment and progress depends upon the as- 
sumption that the course of an individual suffering from pancreatitis is 
somewhat similar to that noted 111 partially depancreatized animals For ex- 
ample, Allen 10 has clearly shown that it is possible to remove, within certain 
limits, pancreatic tissue from the dog without the production of diabetes, 
the animal may develop glycosuria, but, if properly’- dieted, the glycosuria 
disappears and the animal does not subsequently develop diabetes It is 
suggested that the latter condition is somewdiat similar to the mild and 
temporary hyperglycxemia and glycosuria occasionally seen in man with 
disease of the biliary passages complicated by’ pancreatitis With adequate 
surgical treatment of the biliary disturbance and dieting, the hyperglycremia 
and glycosuria disappear and the individual does not subsequently develop 
diabetes With inadequate or delayed treatment, however, the pancreatitis 
becomes chronic and as the disease progresses, with loss of more and more 
pancreatic tissue, the individual subsequently develops diabetes The fol- 
lowing curves taken from many hundreds are cited as representative of 
possible courses of events in patients treated for cholecystitis and chole- 
lithiasis ( a ) by operation with and without special diets, and (b) without 
operation with and without special diets 
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suggests a remarkably efficient mechanism of utilisation of carbohs drates In the other 
case (2700/29), two abnormalities are still present, nameh, (a) a blood sugar 011 the 
borderline of In pergh camua 111 the fasting state, and (b) a maximum blood sugar of 
0200 per cent 

The most ideal results were obtained when operation was not debned and in addition 
to operation, the p itients were assumed to be diabetic for the time being and dieted 
accordingly The following is a representatne sample 

Blood sugar (per cent ) 

Tast- 30 60 120 150 

Date ing mm min min min 

Hosp No 2101/29 April 16/29 o 128 o 212 o 312 o 295 o 283 

September 2/30 o hi 0151 o 166 o 090 0 112 

It will be noted that, 111 spite of slight InpLrghc enua in the fasting state, a “lag’ 
and marked hypergly caniiia throughout the test, the curse is normal sc\ entecn months 
later, except for the slight “lag ” 

As stated before, very little attention had been paid b> some other observers to the 
“lag” By follou'ing the practice of some insurance companies who request only the blood 
sugar ill the fasting state and again two hours after glucose ingestion, not onh is the 
“lag” not detected, but the “peak” of the curse mas also be missed, since, in mild dis- 
turbances of carbolndrate metabolism, the “peak” as 111 the normal curse, mas be reached 
at the thirts minute period The follosung case is an example 


Blood sugar (per cent ) 




Fast- 

30 

60 

120 

ISO 


Date 

ing 

min 

mm 

min 

mm 

Hosp No 2159/30 

April 22/30 

0 120 

0 200 

0 137 

0 112 

0 1 17 


December 5/30 

0 107 

0 178 

0 185 

0 161 

0 123 


In this case there ssas a definite diagnosis of pancreatitis The “peak” ssas, however, 
the onls indication of abnormal carbohydrate metabolism The blood sugar of the 
fasting period and tsso hours after glucose ingestion ss'ould base alone yielded little 
information Further suggestive evidence that the carbolndrate metabolism ssas not 
normal 111 this case are the characteristics of the curse obtained after operation It 
will be noted that there svas not onlv a “lag,” but definite by pergly c-emia at the tsso-hour 
period and a blood sugar on the borderline of hs pergly c-emia at the end of the test* 
With regard to fasting blood sugars on the borderline of normality, it here mav be 
observed that, svhen correlated swth time curs'es, the majority are abnormal' 

The combined effects of delaved operation and irregular diet, in spite of persistence 
of signs and symptoms of fairly active disease are shown 111 the follossing case The 
diagnosis of cholelithiasis svas made 111 Mav, 1929 The patient refused operation and 
followed diet irregularly I11 August, the same year, because she ssas told the results 
of the test svere identical with those of diabetes, she commenced to folloss diet more 
rigidly There svas temporary improvement of carbohydrate tolerance as shown bv 
the curve obtained in April, 1930 In August of the same year, however, the curve 
suggested downward progress In fact, the carbohydrate metabolism was more disturbed 
than svhen the patient svas first seen She has since been operated upon 

♦Failure to detect the peak of the curve has, frequently, judging from the literature, 
accounted for a diagnosis of renal glycosuria The diagnosis in such cases svas largelv 
based upon the finding of glycosuria accompanied by blood sugars below the generally 
accepted renal threshold values A discussion of this phase of the subject ss ill be 
found 111 a recent publication from this hospital" on renal glycosuria 
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Operation February 28, 1930 

April 25/30 o 122 o 222 o 212 0 200 0 181 

March 10/31 o 113 0161 o 166 o 204 o 232 

Considering the group as a whole, the general impression gained by us is 
that an abnormal blood sugar time curve occurring in a patient with infec- 
tion of the gall-bladder is an indication of an associated pancreatitis , that 
adequate surgical treatment and prolonged post-operative controlled diet leads 
to marked improvement in, or return to normal of, the blood sugar time 
cuive, that inadequate surgical tieatment, even with similar controlled diet, 
does not produce the same satisfactory results One of the vnters (A T B ) 
has made it his piactice to assume, when the history, physical examination and 
X-rays indicate disease, and the blood sugar time curve is not disturbed, that 
the infection is local, 1 c , confined to the gall-bladder , there is no pancreatic 
involvement In such cases, 111 the absence of other indications, the gall- 
bladder is removed but the common bile duct is not drained If, however, 
the blood sugar time curve is abnormal, pancreatitis is assumed and the 
duct is drained * Statistical proof of the correctness of this practice is, 
however, still lacking, in view of the relatively small amount of material 
compared with the many other variables, which have to be excluded The 
latter include diet before operation, diet after operation, duration of illness, 
severity of illness, number and severity of acute and subacute attacks of pain, 
etc However, on the basis of presently available knowledge, this practice 
seems justified 

The primary purpose of this communication is to indicate a measure for 
the prevention of diabetes melhtus Infections of the gall-bladder and the 
biliary passages account for a large percentage of adult diabetics It is our 
opinion that the routine practice described above and which we are following 
has not been without success 
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“Bile peritonitis” has been consideied by Sellands, Hoi rail, and Still as a 
chemical irritation Horrall noted this condition to lie accompanied by vomit- 
ing, which was noted in many of Stanton’s cases and is a stnkmg character- 
istic in six reviewed m this report (This symptom leads to a suspicion of 
acute gastric dilatation ) 

The recent experiments upon “The cause of Death in Liver Autolysis,” 
by Edmund Andrews and Leo Hardina- and those of Allan G Rewbridge’’ 
entitled “The Etiological Role of Gas-foiming Bacilli in Experimental Bile 
Peritonitis” are noteworthy, but do not explain the cases under consideration 

Stanton contrasts the symptomatology of rupture of the liver and rupture 
of the spleen and thinks that death following the former and those under 
discussion have similar operative factors but what the\ are he does not 
know 

In a review of recently published reports of liver rupture, the symptoma- 
tology has been that of secondary bleeding and not strikingly dissimilar from 
that of rupture of the spleen 

In personal cases of rupture of the liver this high temperature reaction 
has been wanting, as it is likewise in RewbridgeV report upon gall-bladder 
rupture and consequent peritonitis m dogs His conclusion (which does not 
necessarily apply to humans) is that Bacillus welchn invades the peritoneal 
cavity presumably as the result of permeability changes produced by tbe local 
action of tbe bile salts 

Such a permeability change, possibly a surface-tension phenomenon, seems 
quite plausible when one considers the action of the sulphur granules in Hay’s 
test for bile in urine 

A summarj of a personal case of rupture of the gall-bladder with reco\er\ follows 
A twelve-vear-old ben was seen in consultation with Dr I E Ozanne, because of gradualh 
increasing abdominal pain, one week after an auto mjurj Examination revealed abdom- 
inal distention with shifting dulless, muscle spasm, but not board-hke rigiditi The 
temperature was g8° F, pulse 84, respiration 24 The urine showed albumin, acetone 
and bile , leucocyte count w’as 27,000 A diagnosis of rupture of abdominal \ iscera was 
made Under local anaesthesia a mid-line incision was followed bj the escape of a large 
amount of bile-stained fluid The viscera w'ere bile-stained and cedematous, the gall- 
bladder ruptured Abdominal drainage and enterostoim w r ere done 

Twelve hours after operation the temperature went up to 101 2 ° E , the next die it 
rose to 104° F with corresponding increase m pulse rate Thereafter the temperature 
rapidlj declined and the patient made an uneventful reco\erj 

The vogue of omitting drainage aftei cholecystectomy has been follov r ed, 
at times, by bile leakage into the peritoneal cavity, but high-temperature re- 
actions are evidently rare, and secondary operation for drainage is usually 
followed by recovery 

It would seem that the above possibilities may be quite satisfactorily ex- 
cluded as causative factors in these high-temperature fatalities So-called 
liver “shock” and liver “insufficiency” call for serious consideration 

Cholaemia has been found so often to be m reality an uraemia that the 
name does not suggest a positive entity 
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Of these seventeen cases (236 per cent of total number of deaths), the 
following facts weie tabulated 4 

Pi c-opci ative — Age incidence Between t\\ enty and thirty years, 3 cases , 
between tluity and forty years, 3 cases , between forty and fifty years, 3 cases , 
between fifty and sixty years, 5 cases, between sixty and seventy years, 3 
cases Female, 15, male, 2 



Obesity, 6 

Jaundice, 6 

Thyroid enlargement, 6 

Pregnancies, 7 

Pi evtoiis opeiations — Two suspension of uteius and one subsequent lapa- 
rotomy, for adhesions Fibroid of uterus removed Appendectomy and hys- 
terectomy Cholecystostomy twice 

* In the analysis of these case histories I was assisted by Dr Maj Aileen Davies, 
of Madison, Wisconsin. 
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Ti cat went — In the absence of a known etiologic factor, treatment must, 
of course, be largely symptomatic 

In a review of the abortive cases (/ e , m winch symptoms start out similai 
to the fatal cases but rapidly subside and recovery takes place) the therapeutic 
attempts differ m no remarkable way from those employed in the less for- 
tunate cases, and include the following measures 

Heat to abdomen, light and diathermy, cold ice-bag to head and pre- 
cordia , rest, bromides, opiates , veratrum viride , gastric lavage , rectal feed- 
ing, proctoclysis glucose, malted milk, normal saline, tap water, enteroclysis 
glucose, normal saline, insulin, intravenous glucose, sodium bicarbonate, 
normal saline solution, ringer’s solution, digifolin — oxygen inhalation 

Because of a possible disturbance in the pancreatic function or in the 
glycogenic function of the liver, glucose, with or without insulin, has been 
given 

In this connection the following instance is of interest Mrs Wm T February 26 
1931, the second post-operative daj was characterized b\ marked restlessness, apprehension 
ejanosis, dyspnoea, -vomiting, and temperature 1022° T, pulse 126, respiration 36 Gastric 
lavage, dignifolin and glucose intravenous were ordered, and were followed bv rapid sub- 
sidence of symptoms and 111 due time, recovery On the next daj it was discovered that, 
through a misunderstanding, a solution of sodium chloride had been given instead of 
glucose 

SUMMARY 

1 Rapid high temperature deaths following biliary-tract operation are 
probably much more frequent than is indicated by the literature 

2 Such deaths have been confused with those due to haemorrhage, shock, 
cardiovascular, renal disease, hyperthyroidism, pulmonary disease or accident, 
acute gastric dilatation, septic peritonitis 

3 Bile “peritonitis,” liver “shock” or liver “insufficiency” have been ex- 
plained by Diseased or chemically altered liver-cells or bile, changed choles- 
terin metabolism, protein shock, allergy or anaphylaxis, injury to the nervous 
mechanism of the liver, or an overwhelming toxaemia, but the signs and symp- 
toms do not coincide with those of the cases under consideration 

4 With our present information, this rapid high-temperature death must 
be looked upon as a chemical or metabolic reaction, the nature of which is 
unknown 

5 In the literature, Stanton was able to collect twenty such cases 

6 At the Mercy Hospital (1925-1930) in seventy-two deaths following 
biliary-tract operation, seventeen (23 6 per cent ) could be grouped 111 this 
classification 

7 Pre-operative diagnoses, in addition to cholecystitis, were Appendicitis, 
6 , goitre, 1 , salpingitis, 1 , myocarditis, 2 

8 Anaesthesia General, 13, spinal, 2, general and spinal, 1, general, 
spinal and local, 1 

9 Nature of operation Cholecystectomy, 13, cholecystostomy, 4 In ad- 
dition Choledochostomy in 4 , appendectomy in 1 1 , pelvic operation in 1 
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CHOLECYSTOSTOMY 1 

WITH SPECIAL REFERENCE TO POST-OPERATIVE MORBIDITY AND FUNCTION 

Eldridge L Elia son, M D and Lewis IC Ferguson, M D 

or niiLYDi Lrmv, n 

I ROM 8URGICAI SI CTION C 01 THE HOSPITAL OI T11F UM\ Ml«UTl OF IfANslIUMA 

In recent years surgeons have become more and more inclined to broaden 
the indications for cholecystectomy, at the expense, so to speak, of operations 
for drainage of the gall-bladder The result has been a gradual and definite 
increase in the percentage of cholecystectomies m operations performed for 
cholecystitis Mentzer 1 quotes figures from the Majo Clinic showing that 
in 1906, 557 per cent of gall-bladder operations were cholecystostomies , in 
1926, only 4 3 per cent Figures vary from different clinics 2 ' 3 but certainly 
cholecystostomy is not performed with the same frequency as formerly 

The reason for the change 111 operative methods is obvious Recurrence 
of symptoms sometimes necessitating secondary operation has forced surgical 
opinion to regard cholecystectomy as the operation of choice Modern 
methods of preparation of the patient, newer types of amesthesia, more thor- 
ough training of surgical personnel, and improved after-care of the patient 
have reduced the dangers from the operation for flie removal of the gall- 
bladder and have made possible the more frequent extirpation of an obviously 
diseased and functionless viscus, which in earlier years would have 
been drained 

Although cholecystectomy is the operation of choice 111 the majority of 
cases of gall-bladder disease, cholecystostomy still retains a definite place in 
the list of operations performed for disease of the biliary tract For this 
study we have selected the last 100 cases of cholecystostomy performed 
during the last seven years on Surgical Service C, at the University of Penn- 
sylvania Hospital In the last year, cholecystostomy has been perfoimed in 
approximately 18 per cent of the patients suffering from gall-bladder disease 
These include all complications, such as pancreatitis acute cholecj^stitis and 
poor surgical risks When analyzed according to years it was noted that 
the percentage was much higher 111 the earlier years (38 per cent ), and fell 
considerably in the later years 

The indications for cholecystostomy may be divided conveniently into 
three groups Group 1 — Cholecystitis with jaundice, with or without com- 
mon-duct obstruction Group 2 — Acute cholecystitis Chronic cholecystitis 
in poor-risk patients Group 3 — Patients with symptoms of gall-bladder 
disease, with or without stones, in whom the gall-bladder appeals to be a 
functioning organ 

The first group, comprising patients with cholecystitis and jaundice, is 
agreed by most surgeons to be an indication foi conservation of the gall- 

*Read before the Philadelphia Academy of Surgery, April 6 , 1931 
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curhosis, or chronic pancreatitis, most of whom weie treated by chole- 
dochostomy or choledochotomy in addition to cholecystostomy There were 
two operative deaths — 18S per cent Eight of the surviving cases have been 
followed Thiee (375 per cent ) had a return of their previous symptoms 
requiring operation In the remaining five patients there has been no return 
of symptoms in one to four years 

Taking the jaundice group as a whole, the operative mortality was 207 
per cent , a recurrence of symptoms occurred 111 23 4 per cent of the sur- 
viving cases, and 76 6 per cent w f ere clinical]) cured Of the five cases in 
whom secondary operations w r ere performed, stones were found in three 

The second group of indications for cholecystostomy includes those cases 
where acute or chronic cholecystitis is associated with some acute local or 
chronic systemic disease, m other w'ords, in patients on w'hom the surgeon is 
afraid to risk the more difficult and radical operation of cholecystectomy 
“It is better, in the occasional case, to perform cholec) stostomy with the 
possibility of having to reoperate, than to risk losing the patient with a more 
1 adical operation ” (W J Mayo) 


Tabi l II 

Results of Cholecystostomy in Acute and Chronic Cholecystitis without Jaundice 

Group 2 



No of 

Operative 

Return of 

Secondary 

No s>mp 

Not fol 


cases 

deaths 

s> mptoms 

operations 

toms 

low ed 

Acute cholecystitis 

39 

I 

/ 

a 

26T 

5 

Chrome cholecystitis 

in poor- 






risk patients 

10 


3 


5t 

2 


49 

I 

10 

3 

31 

7 

* Two with carcinoma of biliary tract 






t One 1 year, four 2 

years four 3 vears 

seven 4 years five 5 

years, one 7 

t ears two died of inter- 

current disease 








J Three 4 years two died of mtercurrent di ease 

The indications for cholecystostomy are not always clear cut 111 the cases 
in this group and often depend upon the experience, judgment and skill of 
the surgeon and his staff, as well as on the patient’s condition Forty-nine 
of the cases fall in this group (See Table II ) The larger part of the 
group (thirty-nine cases) weie patients with acute cholecystitis In all such 
cases, when possible, operation is delayed until the acute symptoms subside 
When, however, the acute symptoms continue or mciease in severity, or 
when signs appear of extension of the inflammatory process to the pancreas, 
or when there are symptoms of respiratory or cardiac embarrassment, it has 
been the practice in this clinic to perform a cholecystostomy even in the 
acute stage 

Most of these patients were considered poor operative risks for various 
reasons Age (five cases) or serious cardiac or pulmonary disease (five 
cases) w'ere factors in some instances In the majority of patients (twenty 
cases) the extent of the local lnflammatoiy process was such that the patient 
w'as acutely ill and any but the simplest and shortest operation would have 
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appeals to play an important and direct part m the digestion and absorption 
of fat, and an indirect one, by influencing pancreatic secretion m the digestion 
of other food constituents 

The gall-bladder plays a fairly important role in the physiology of diges- 
tion Its functions, according to modem physiologists, s are (a) Storage 
and concentration of bile during fasting, and ( b ) emptying of stored bile 
into the duodenum duiing digestion especially of fats bj muscular action 
On the presence of a functioning gall-bladder then, depends in large measure 
the action of bile in digestion, because the amount -which can enter the 
duodenum from the liver and normal common duct is small in comparison 

These functions of the gall-bladder are of enough importance to warrant 
its preservation “The fact that its absence is tolerated,” m Wilkie’s opinion , 0 
“is no argument against the importance of its function , it is merely a tribute 
to nature’s powers of compensation ” The compensator}' changes which occur 
following loss of gall-bladder function, either b} chronic disease or by chole- 
cystectomy, have been observed b} many 0 10 Theie is usually a gradual 
dilatation of the bile-ducts and after cholecystectomy often a dilatation of 
the stump of the cystic duct to form a new miniature gall-bladder This is 
nature’s effort to replace the storage function of the gall-bladder In addi- 
tion, Sutton 11 has recently showui experimentally that the bile-duct epithelium 
undergoes changes of adaption to assume the function normally performed 
by the gall-bladder 

These changes require time, and w e have noted that removal of a normal- 
appearing and supposedly functioning gall-bladder is often followed by a 
period in which there are nausea and epigastric distress, especially following 
the ingestion of fatty foods 4 McKenty 12 has noted that the full benefit of 
cholecystectomy is sometimes delayed for more than a year after operation — 
presumably due to the fact that gradual compensatory dilatation of the ducts 
is necessary before approximately normal function can take place 

In this series, the state of gall-bladder function was judged by 
two methods 

(a) Examination of the gall-bladder at operation 

A gall-bladder of translucent, cerulian blue, not indurated, without 
lymphadenitis or adhesions, with a common duct of normal size, w r as judged 
to be a functioning organ, even if it contained one or seveial stones 

( b ) Cholecystographic evidence of gall-bladder function 

The Graham-Cole method of testing gall-bladder function determines its 
ability to concentrate the dye and to empty it m response to a fatty meal — 
which functions may be normally preserved even m the presence of stones 13 

In this group are twenty-two cases of our series (See Table III ) Eight 
of these gave symptoms of apparent gall-bladder disease, but at operation 
the gall-bladder appeared normal in color and texture and contained no 
stones In two of these the gall-bladder had functioned normally when 
examined by X-ray and one showed a non-functionmg gall-bladder when 
the dye was given by the oral method There was one death, one week after 
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them showed a normally functioning gall-bladder, from twenty-five days to 
nineteen years aftei operation, and they concluded that “drainage of a 
diseased gall-bladder, with the expectation that it will regain its normal 
function, is not only a futile procedure but one that endangers the future 
health of the patient ” 

They have thus answeied question two m the negative Our study was 
made on twenty patients in a similar manner and with nearly similar results 
The dye, sodium tetraiodophenolphthalein, was administered by the oral 
method m all cases and m a few the findings were confirmed by the 
intravenous technic + Table IV gives a summaiy of these cases, all of 
whom had definite disease of the gall-bladder as noted at operation The 
first five cases belonged to the group of cholecystitis with jaundice One of 
these (Case II) showed a normally functioning gall-bladder two years fol- 
lowing cholecystostomy and choledochostomy The gall-bladder was not 
visualized m any of the other patients 

Table IV 

Case I — Female, aged fortj \ears Pre-operati\e X-ra\ diagnosis — None Opera- 
tive diagnosis and findings — Gall-bladder small Stones in common duct and gall-bladder 
Time since gall-bladder drainage — Two rears Post-operatne X-raj diagnosis — No 
visualization of gall-bladder Sjmptoms since cholecj stostomj — Indigestion only if 
fatty foods are eaten Operatn, e findings secondarj operation — None 

Case II — Male, aged fifty -three rears Pre-operatire X-raj diagnosis — None 
Operative diagnosis and findings — Gall-bladder distended Stones in gall-bladder and 
common duct Time since gall-bladder drainage — Trvo rears Post-operatir e X-raj 
diagnosis — Normally functioning gall-bladder Srinptoms since cholecj stostomr — No 
sjmptoms Operative findings secondarj operation — None 

Case III — Female, aged fortr-nme jears Pre-operatire X-raj diagnosis — Gall- 
bladder shadow faint Poor concentration and emptring Operatn e diagnosis and find- 
ings — Gall-bladder thick Stones in gall-bladder and common duct Time since 
gall-bladder drainage — Trro jears Post-operatir c X-ray diagnosis — Non-functioning 
gall-bladder Symptoms since cbolecj stostomj — Pam m right upper quadrant Disten- 
tion Operative findings secondarj operation — Gall-bladder thick Many stones 

Case IV — Female, aged fortj -two years Pre-operative X-rav diagnosis — Gall- 
bladder not visualized Operative diagnosis and findings — Thick gall-bladder Many 
adhesions No stones Time since gall-bladder drainage — Four jears Post-operative 
X-ray diagnosis — No visualization of gall-bladder Sjmptoms since cholecj stostomy — 
No symptoms Small hernia Operative findings secondary operation — None 

Case V — Female, aged forty years Pre-operative X-ray diagnosis — Gall-bladder 
not visualized Operative diagnosis and findings — Ulcers of mucosa Three stones 
Time since gall-bladder drainage — One jear Post-operative X-ray diagnosis — No 
visualization of gall-bladder Symptoms since cholecj stostomj — Slight jaundice Ten- 
derness over gall-bladder Operative findings secondarj operation — No stones Gall- 
bladder thick Ulcers of mucosa 

Case VI — Female, aged fiftj-six years Pre-operative X-ray diagnosis — None 
Operative diagnosis and findings — Acute cholecystitis Four large stones Time since 
gall-bladder drainage — Six years Post-operative X-ray diagnosis — No visualization of 

* A personal communication to the authors from Dr E P Pendergrass, of the 
Rontgen Department, University Hospital, was to the effect that practicallj’ as good 
results have been obtained b\ the oral as bv the intravenous method of giving the dj'e 
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bladder drainage — Four jears Post-operatn e X-ray diagnosis — No -visualization of 
gall-bladder Symptoms since cholecv stostomj — Occasional soreness m right upper 
abdomen Operative findings secondary operation — None 

Case XVIII — Female, aged thirty-one years Pre-operative X-raj diagnosis — 
Gall-bladder not vusualized Operative diagnosis and findings — Gall-bladder contracted 
Thick Many stones Time since gall-bladder drainage — Two vears Post-operatn e 
X-ray diagnosis — No visualization of gall-bladder Symptoms since cholecv stostomv — 
No svmptoms Operative findings secondarj operation — None 

Case XIX — Male, aged fortv-fivc jears Pre-operative X-rav diagnosis — None 
Operative diagnosis and findings — Thick ccdematous gall-bladder One stone Time 
since gall-bladder drainage — Five vears Post-operative X-raj diagnosis — Taint shadow 
Impaired function Sjmptoms since cholecv stostomv — No svmptoms Small hernia 
Operative findings secondarv operation — None 

Case XX — Female, aged fortj-si\ vears Non-functioning gall-bladder Operative 
diagnosis and findings — Gall-bladder thick No stone Time since gall-bladder drainage 
— Five vears Post-operative X-rav diagnosis — No visualization Svmptoms since 
cholecystostomj — No sjmptoms Operative findings secondarv operation — None 

Cases VI to XV represent patients with acute or chronic gall-bladder 
disease, who were considered too poor operative risks for cholecystectomy 
Not one of these patients was found to have a gall-bladder which functions 
normally, yet only three of these fifteen patients have noted a return of 
gall-bladder symptoms 

Our findings, then, coincide with those of Spurling and Whitaker in 
nineteen out of the twenty cases, viz , that drainage of an obviously diseased 
gall-bladder does not bung about a return of normal function, at least in so 
far as can be determined by the cholecystogram 

In answer to the first question does drainage of the normal gall-bladder 
interfere with its subsequent activity, eight cases are presented in whom the 
gall-bladder appeared normal at operation, and gave ever)" indication of being 
a functioning organ The gall-bladder was opened in these cases for pur- 
poses of diagnosis and m the last five cases for the removal of stones 

Table V 

Case I — Female, aged fiftj jears Pre-operative X-rav diagnosis — Normal gall- 
bladder Operative diagnosis and findings — Normal gall-bladder One adhesion No 
stones Time since gall-bladder drainage — Four years Post-operative X-ray diagnosis 
— Normally functioning gall-bladder Symptoms since cholecjstostomy — No svmptoms 
Operative findings secondarj operation — None 

Case II — Female, aged fortj -three jears Pre-operative X-ray diagnosis — Border- 
line gall-bladder Large gall-bladder Poor emptj mg Operative diagnosis and findings 
— Normal-appearing gall-bladder Large Few adhesions No stones Time since 
gall-bladder drainage — Four jears Post-operative X-ray diagnosis — Normallv func- 
tioning gall-bladder Symptoms since cholecj stostomj — No svmptoms Operative find- 
ings secondary operation — None 

Case III — Female, aged thirty-three jears Pre-operative X-raj diagnosis — None 
Operative diagnosis and findings — Normal-appearing gall-bladder No stones Time 
since gall-bladder drainage — Two years Post-operative X-ray diagnosis — Normally 
functioning gall-bladder Sjmptoms since cholecjstostomy — No sjmptoms Operative 
findings secondarj operation — None 

Case IV— Male, aged fifty jears Pre-operative X-ray diagnosis —None Opera- 
tive diagnosis and findings — Normal gall-bladder Several small stones Time since 
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In only one out of twenty cases, where the operative findings showed 
evident cholecystitis, was there a normally functioning gall-bladder as shown 
by cholecystogram These findings confirm those previously published by 
Spurhng and Whitaker 

Eight cases were studied in which the gall-bladder appeared normal at 
operation Five of these cases showed normal gall-bladder function, three 
non-calculous and two stone cases In three cases, in which stones were 
removed at the primary operation, impaired function was noted by 
cholecystogram 

Gall-bladder function which was lost before operation cannot be recovered 
following cholecystostomy Those which function normally before operation 
may retain their function after cholecystostomy 

The operation of cholecystostomy pci sc does not greatly disturb subse- 
quent gall-bladder function 

The authors desire to express thanks to the Social Service department 
foi aid in obtaining follow-up observations on many of these patients and 
to the X-ray department of the University Hospital for their cooperation in 
making the post-operative cholecystogram s 
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ulcerates early and produces a bloody, stinking discharge In the late case of 
this variety of caicinoma, not infrequently there are exuberant granulations 
forming the so-called cauliflower gi o\\ tli 

Adeno-carcinoma, on the other hand, is less frequent, is hard to the touch, 
and ulcerates much later than does the squamous-cell carcinoma Early can- 
cer originating within the cervical canal, as one can readily understand, is 
moie likely to he overlooked than cancer of the -vaginal surface of the cervix, 
theiefore when m doubt the cervix should he split and the canal inspected, 
when the diagnosis is leadily made 

Operable carcinoma of the cervix comprises the group where at best one 
can say the cervix onlj is involved Where there is imasion of the sur- 
lounding vaginal w r alls or the vesico-cen ical parametrium, operation promises 
nothing in the way of cure 

With the abdomen opened, and a w ide exposure, one can decide this ques- 
tion As far as I am able to saj, in border-line cases nothing other than this 
can definitely settle the question I do not think operation should be made 
indiscriminately, nor radium or X-ray administered until the most careful and 
painstaking examination has been made by the surgeon, but I fear that too 
often the treatment is determined bj the doctoi and the radiologist or the ront- 
genologist I cannot think this is the best for the patient any more than I think 
that the opeiating surgeon is as w-ell fitted to determine the proper dosage of 
ladium or X-ray as is the radiologist or the rontgenologist 

Carcinoma of the body of the uterus is a different proposition from car- 
cinoma of the cervix, in that it occurs much less frequently (in only about io 
per cent of the cases) and has not the same high mortality The diagnosis 
however, is less certain on account of many other conditions that may simulate 
it and, like carcinoma of the cervix, it is not visible to the eye Bleeding from 
the uterus in a woman of cancer age and beyond the menopause, with no evi- 
dence of disease of the cervix and in the absence of an enlarged uterus, should 
make one think of cancel The appearance of the cervix, if enlarged, and if it 
bleeds upon manipulation or the introduction of a sound, should suggest 
the possibility of endocervical or fundal carcinoma Submucous fibroid, 
haemorrhagic endometritis, polypoid endometritis and essential haemorrhage 
with anaemia are conditions to be borne m mind in making the diagnosis 
Diagnostic curettage and microscopic examination of the scrapings should be 
made in doubtful cases Carcinoma of the body of the uterus, especially 
fundal carcinoma, larely bleeds as freely as a submucous fibroid, haemorrhagic 
endometritis, or polypoid endometritis Spotting is one sign of carcinoma and 
calls for immediate investigation With the abdomen open, if there is still 
doubt, hysterotomy and careful examination wall solve the riddle Many of 
my gynecologic friends know my fondness for the latter operation, wduch, 
while they do not approve of it, has given me more satisfaction and enlighten- 
ment than almost any other opeiation made upon the uterus One of the 
strongest arguments in its favor is that it has practically no mortality, dispels 
doubt, and reveals the truth I take it theie is no difference of opinion with re- 
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edge of tumor growth If clinical evidence were not sufficiently reliable to 
support this latter theory, it certainly can be maintained on the strength of 
histologic studies I need but refer to clinical cases of leucoplakia of the 
tongue or buccal mucous membrane that show cancerous transition in which 
sections of tumor show at their periphery tumor cells encroaching upon the 
leucoplakia epithelium According to some observers a similar leucoplakia of 
the cervical mucosa is demonstrable with the aid of the colposcope, indicating 
at first more or less slowly progressing change from normal to pathologic 
tissue, the first abnormality being a leucoplakia and the last one cancer The 
logical conclusion from these observations would be for all women to undergo 
periodic vaginal examinations in order to forestall any potentially malignant 
change This would represent the ideal we are striving for — prevention Un- 
fortunately, we do not get the cases early This is all the more regrettable 
inasmuch as the victims so often are m the prime of life and are snatched 
away from their families at a time when the maternal influence is so essential 
for the training of the adolescent youth 

Opinions are divided as to the virtues of surgery as compared with radia- 
tion Unfortunately, Curie therapy is not as yet synonymous with cure, and 
neither the radiologist nor the rontgenologist nor the surgeon can claim very 
brilliant results The gist of the matter is that we are still floundering 
However, a recent survey of end-results of 140 cases in the Lankenau Clinic 
from October, 1920, to January, 1929, shows that the expectancy of life after 
operation is somewhat better than after radiation or X-ray alone 

The mortality of the entire group during the nine years was 5 7 8 per 
cent Eighty-three received radium only This group shows the highest mor- 
tality — (70 per cent ) , eighteen were treated by operation and radium, ten 
of these died, showing a mortality of 55 per cent , while the thirty-nine treated 
by operation alone gave a mortality of 33 3 per cent 

On the other hand, in view of the fact that many cases are already hope- 
less when first seen, radium treatment is less distressing than operation and 
provides temporary improvement I would say that radium is of value also 
not only in bringing some cases to a state of operability, as referred to 
previously, but that it is especially valuable for those whose general condition, 
age, etc , forbid radical surgery Furthermore, if and when it cures, it does 
so without mutilation, a fact of especial importance to the younger patients 
Opinions seem to agree that radium and X-ray give the best results 111 
squamous-cell carcinoma, but not in the pearly body squamous-cell carcinoma 
The type of tumor m the above series was squamous-cell carcinoma, 33 , cylin- 
drical cell, 2, adenocarcinoma, 23, no pathologic diagnosis, 80 

Of the squamous-cell carcinomas, nineteen were treated by operation, four 
of which were also given radium Of the fifteen four were living and well 
at the end of the period of this investigation, three living with metastasis, 
one living with a vesico-vaginal fistula , one living and well at twenty-seven 
months, then lost sight of , and six were dead 
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The one is diagnostic curettage A number of clinicians object to diagnostic 
cuiettage because of the dangei of disseminating cancer cells in case the con- 
dition is malignant I cannot agree with them Another is the question of 
glandular involvement as affecting end-results It is only by study of glandu- 
lai involvement that the comparison of results of the two forms of treatment 
would be valid, and finally let me call attention to one item that acts to the 
detnment of both forms of treatment I refer to the fact that surgery is often 
performed by the unskilled operator and radium is used by men without the 
special experience and knowledge required for the proper selection of cases 
I here is no way to remedy these facts except by education and propaganda 

In the question of prognosis great stress is now being laid on the grading 
of tumors according to their degree of malignancy This is so essentially the 
province of the pathologist that I have asked Doctor Reimann to provide some 
thoughts on the subject, which he has kindly consented to do Doctor Reimann 
says Hardly any discussion of malignancy is heard today without reference 
to the grading of tumors This is not a recently discovered method for adding 
information to w hat we can discover about any individual tumor, for there is 
no doubt but that Johannes Mueller, when he first levelled his newly manu- 
factured achromatic microscope at tumors, attempted to correlate the his- 
tological pictures with their behavior But a really new type of grading has 
been evolved during the last twenty years and the pathologist’s knowledge, in- 
cidentally often his usefulness too, have been considerably increased since the 
advent of the X-ray and radium in the treatment of malignancy, for now he 
attempts to “grade” malignancy according to its sensitivity to these physical 
agents 

Unfortunately, these two types of grading, ? e , according (i) to prognosis 
and (2) to X-ray sensitivity, are blended and confused in the minds of many 
surgeons and rontgenologists and, I might add, pathologists too The one 
type of grading attempts to forecast end-results, an entirely different predic- 
tion from the second type, which judges whether or not a tumor will be 
destroyed by the therapeutic use of X-ray or radium 

In more than one communication 1 and in many places, I have stated un- 
equivocally that while the former cannot be done, the latter can be accom- 
plished with a considerable degree of accuracy 

The a p 1 101 1 reasons why prognostic tumor grading cannot be done are 
so obvious that it is strange indeed that so much time is wasted on the en- 
deavor, especially since these reasons have been so abundantly confirmed by 
the results of various approaches to the problem If the surgeon completely 
removes a carcinoma, it will not return If it is not completely removed, the 
pai tides left behind will continue growing How can a microscopic section 
reveal how thorough the removal has been ? How can a pathologist learn from 
the removed specimen the location of any tumor tissue that has been left 
behind ? Since the microscopic appearance of most tumors varies in different 
parts sufficiently to influence the criteria of grading, how many and which 
specimens shall we take ? Besides, various parts of tumors grow at unequal 
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to radium and X-ray is damage to surrounding healthy tissues, which, un- 
fortunately, occurs often enough 

Therefore, irrespective of details, once the pathologic diagnosis of car- 
cinoma is made, every possible means of extirpation should be used if the 
judgment is that there is a chance of complete removal, and no detours by 
giading or other such considerations should be allowed 

In conclusion, may I say that the speaker’s impression is that there are 
many radiologists who agree that m the early case of cancer of the uterus 
radical surgery offers the best chance of a cure beyond the five-year period 
Furthermore, they reali7e that glandular involvement is beyond the scope 
of radium but may be reached with the knife In view of the fact that in 
about 40 per cent of cases the regional glands are already cancerous when 
the patients come for treatment, and that the radiologist cannot tell before- 
hand whether or not the glands are involved, he may treat cases m which 
radium is useless and thus deprive them of the benefits of surgery which may 
effect a cure in about 25 per cent of cases with glandular involvement These, 
I take it, clearly indicate that the time has not jet arrived altogether to dis- 
card surgery in the treatment of cancer of the cervix The sum total of the 
question lies in moderation The operable cases should have the advantages 
of surgery and the inoperable ones the consolation of radium 
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The accumulation of fluid expands the capsule and stretches the ligaments 
of the joint, it interferes with the circulation and irritates the nerve ap- 
paiatus, which, m turn, causes spasm of the muscles The blood is absorbed 
slowly from the joint, it produces inflammatory changes of the synovial mem- 
brane Fibrin is precipitated and organized, it may form a nucleus for the 
development of loose bodies The cartilages undergo degeneration The 
immobilization of the joints finally can give rise to atrophj of muscles and 
bone 

The truth of these arguments is established b) experimental and clinical 
evidence Alfonse Jaffe n has already, in 1897, demonstrated that blood in- 
jected into joints of rabbits is only very slowly absorbed, and that it irritates 
the synovial membrane by precipitation of fibrin Hueter 10 pro\ed that in- 
jured cartilage is overgrown by connective tissue, if the joint be immobilized 
Albert Key 11 recently amplified and confirmed these experiments 

The clinical evidences of the damage rendered to the joints by haemar- 
throsis is very clearly demonstrated by the arthritis which occurs in haemo- 
philia Here we have repeated bleeding into the joints, which we do not dare 
to evacuate As a result, all joint structures undergo pathologic changes The 
synovial membrane is inflamed, hypertrophic, imbibed with iron pigment 
The cartilages are eroded, the articular surfaces are hypertrophic, the cap- 
sule and ligaments are thickened and fibrotic The result is a severe, chronic 
osteo-arthritis 

In papers published recently, Kling 12 13 has demonstrated that in severe 
mjuiies of the knee-joints the effusion contains fat- and bone-marrow' cells 
besides blood These elements derived from the fat pads and bone marrow' 
are absorbed with still greater difficulty than blood , they add to the irritation 
and inflammation of the joints and are a source of loose body formation 
These findings explain the occurrence of chronic osteo-arthritis with loose 
body formation after severe injuries which w r ere treated without aspiration 
of the effusion 

The objections against early aspiration of traumatic joint effusions are 
the possibility of infection and recurrence of the hiemarthrosis Both are 
not supported by the experience Aspiration under ordinary aseptic pre- 
cautions is harmless We do not know of one case of infection Re-aspira- 
tion of traumatic effusions is necessary only in a small percentage of cases 
The second aspiration shows the effusion to be either serosanguinous or 
entirely free of blood The absorption is therefore considerably quicker and 
the danger of precipitation and irritation is reduced 

Our procedure in traumatic effusions of the joint consists of aspiration 
24 hours after injury The seventy and the type of the injury are then 
determined by examination of the fluid, and clinical method Cases of simple 
traumatic synovitis are mobilized immediately and walking is permitted 
after a few days if the effusion did not re occur This management gave 
us complete recovery within 10 days in over 100 cases of injury with Ixemar- 
throsis, due to tear m the capsule Injuries to the cartilages and mter-arti- 
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The immediate effect of the aspiration is a relief of pressure and irrita- 
tion of the nervous apparatus Relaxation of muscle spasm takes place and 
the range of motion is greatly increased The limb can be brought into 
coriect position and local therapy can be applied with greater efficiency 

Diagnostic Comtdci ation — Even less recognized than the therapeutic 
is the diagnostic significance of the aspiration of joint fluids A number of 
authors have been quoted in favor of aspiration of traumatic effusions for 
the curatnc action, but no reference could be found of an attempt to deter- 
mine the severity of injuries by examination of the aspirated fluids The 
hsemoi rhagic character is the only criterion given for traumatic fluids My 
studies revealed the presence of fat and bone-marrow elements besides tbe 
blood in severe injuries of the knee-joint On the basis of these findings a 
differential diagnosis of injuries has been worked out in slight injuries with 
tear in the capsule, only blood is found in the effusion, in cases of rupture 
of the semi-lunar cartilages and intra-articular fractures, fat is torn from 
the depots in the joints or from the bone marrow and appears in tbe effusion 
Finally, myelocytes and nucleated red cells can be demonstrated in the sedi- 
ment from the effusion m intra-articular fractures 

This method sometimes gives positive lesults in avulsions of the articular 
surfaces of the knee-joint wdnch are not reproduced in X-ray plates, it is 
also able to clear the diagnosis in cases complicated by a previous injury to 
the joint or an inflammation 

The differentiation between inflammatory and traumatic effusions is an- 
other problem of importance from both a scientific and a practical point of 
view Especially in compensation and liability cases do we have to prove 
the claim of accident by objective methods The presence of blood in the 
aspirated effusion is of service only in recent injuries Its value is further 
decreased by a possible addition of blood to tbe fluid from a puncture of a 
vessel during aspiration On the other hand, the absence of blood does not 
disprove the traumatic origin The blood could have been already absorbed 
from the synovial cavity at the time of aspiration In a study 1 " I have dem- 
onstrated that the bilirubin content is an indication of the origin of the 
aspirated fluid Inflammatory fluids have a bilirubin content slightly lower 
than the blood serum 

Traumatic effusions have a higher quantity of bilirubin than the serum 
The increase is accounted for by the breaking down of blood corpuscles 
and local production of bile pigment from the hremarthrosis in cases of 
traumatic synovitis In fractures also, venous blood from the bone marrow, 
which is rich in bile pigment, enters the joint cavity The icteric index is a 
simple and reliable method for the estimation of the bilirubin content of 
joint effusions An icteric index higher than 6 is pathognomonic of trau- 
matic effusion The icteric index increases with the age of the effusion The 
introduction of permanent standards has simplified the bilirubin estimation 
according to Van den Bergh’s method, which has the advantage of being 
more specific An indirect Van den Bergh over o 25 units indicates a local 
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finally a scar followed In a small series of cases we have confirmed these 
results However, this work is as yet in a preliminary stage 

The etiology of nonspecific arthritis is far from a definite solution The 
finding of different bacteria and of protozoa in blood, fteces and different 
foci is not conclusive proof of an etiologic relation to a case of arthritis 
Only when organisms are cultivated from the joint fluid or membrane are 
we reasonably sure that the arthritis is a product of their activity The 
number of positive findings varies with different authors In the bacteriology 
laboratory of the Hospital for Joint Diseases, about 20 per cent of the fluids 
examined developed colonies of streptococci, staphylococci or diphtheroids 
However, most of the cultures were not positive before one month’s incuba- 
tion This diminishes the practical value and the reliability of the results 
The study of the cells 111 the synovial fluid gives some indication of the 
underlying process In acute arthritis the number of cells is increased pro- 
portionately to the virulence of the infection and polymorphonuclear leu- 
cocytes are predominant I11 chronic arthritis, monocytes and small lym- 
phocytes increase in number irrespective of the etiology Forhner, on the 
basis of his own studies and a review of the literature, came to the conclusion 
that a count of over 11,000 leucocytes and 60 per cent polymorphonuclear 
leucocytes in chronic nonspecific arthritis is likely to be associated with a 
positive bacterial infection A cell count under 5000 with under 50 per 
cent polymorphonuclears is likely to be negative bacteriologically 

Kling 25 has recently called attention to the practical significance of the 
increase of cells derived from the synovial membrane A differential count 
which shows 15 per cent of synovial cells indicates proliferation of the 
synovial lining, and an increase of these cells to 25 per cent is characteristic 
for a villous synovitis The differential count of the synovial cells is there- 
fore of value for selection of the cases which require synovectomy or other 
surgical procedures 

The chemical examination of the synovial fluids has not yet advanced 
to the point where it could be of practical value for differential diagnosis 
A beginning in this direction was made by Nathaniel Allison 20 and his co- 
workers In four cases of bactenally infected fluids these authors found the 
sugar content markedly low and only moderately so in two cases of tuber- 
cular effusions 

The pH estimation is of some value for prognosis in cases of purulent 
arthritis I have found that only severe cases give acid reaction If the reac- 
tion is alkaline, or changes on repeated examination to alkaline, the prognosis 
is favorable 

Only a few remarks on the technic need be made The joint to be aspirated 
is prepared by washing with alcohol and applying iodine The point of en- 
trance and the underlying deeper tissues to the capsule are anaesthetized with 
2 per cent novocame It is very important to employ needles of large gauge 
because the synovial fluid is of high viscosity and thick and particles sus- 
pended in the fluid are apt to clog needles of smaller gauge With a wide 
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Twisted knee m game Pathology — Loose anterior end cartilage Structures removed — 
Internal cartilage Present function — Full Period until return of full function — Four 
weeks 

W M, aged ten vears, male Period since first symptoms — Ten months Length 
of present attack — Not acute Length of present attack — Not acute Sjmptoms — 
Giving waj of knee Primarj cause — Tall from height, injuring knee Pathology — 
Loose anterior end cartilage Sessile projection from fat pad Structures removed — 
Internal cartilage Sessile bodj Present function — Full Period until return of full 
function — Five weeks 

L H, aged tlnrtv -eight jears, male Period since first svmptoms — Three weeks 
Length of present attack — Three weeks Sjmptoms — Limited flexion, extension and 
effusion Priman cause — Getting up from knees Pathologj — Transverse tear Hvper- 
troplued fat pad Structures removed — Internal cartilage Fat pad Present function — 
Tull Period until return of full function — Seven weeks 

A M, aged fifty-two vears, female Period since first sjmptoms — Tour weeks 
Length of present attack — Not acute Sjmptoms — Locking of knee and effusion Prim- 
ary cause — Frequent falls from old recurring external dislocation of patella Pathologj — 
Transverse tear Structures removed — Internal cartilage Present function — Full 
Period until return of full function — Three weeks 

E B, aged twentv-four jears, male Period since first sjmptoms — Three weeks 
Length of present attack — Three weeks Sjmptoms — Limited extension and effusion 
Primarj cause — Twisted knee in game Pathologv — Transverse tear Structures re- 
moved — Internal cartilage Present function — Full Period until return of full function 
— Four weeks 

M P, aged tvventv-one vears, female Period since first sjmptoms — Three jears 
Length of present attack — Not acute Svmptoms — Locking on flexion Primarj cause — 
Twisted knee in fall Pathologj — Transverse tear Structures removed — Internal 
cartilage Present function — Full Period until return of full function — Seven weeks 

R L, aged thirty jears, male Period since first sjmptoms — Four dajs Length 
of present attack — Four dajs Sjmptoms — Limited extension and effusion Primarj 
cause — Twisted knee m misstep Pathologj — Bucket-handle tear Structures removed 
— Internal cartilage Present function — Full Period until return of full function — 
Eight weeks 

A C, aged forty-four years, female Period since first sjmptoms — Five years 
Length of present attack — Not acute Symptoms — Locking of knee Primarj cause — 
Twisted knee m fall down steps Pathologj' — Bucket-handle tear Structures removed — 
Internal cartilage Present function — Full Period until return of full function — 
Four weeks 

B K, aged fourteen vears, male Period since first sjmptoms — Two years Length 
of present attack — Not acute Symptoms — Aching and giving way of knee Pnmarv 
cause — Twisted knee m fall Pathologj' — Loose anterior end of cartilage Structures 
removed — Internal cartilage Present function — Full Period until return of full 
function — Seven weeks 

A M , aged fifty years, female Period since first symptoms — Nine months 
Symptoms — Effusion, limitation of all motion Held in 20° flexion Primary cause — 
Twisted knee in fall Pathology — Bucket-handle tear Sessile bodies on fat pad Struc- 
tures removed — Internal cartilage Sessile bodies Present function— 90 per cent 
Flexion limited 20 per cent Period until return of full function — Twelve weeks 

E S, aged thirty-five years, female Period since first symptoms — Six weeks 
Length of present attack — Six weeks Sjmptoms — Limited extension and effusion 
Primary cause — Twisted knee in fall Pathology — Transverse tear Structures removed 
— Internal cartilage Present function — 75 per cent Period until return of full func- 
tion — Twentj'-four weeks 

L P , aged seventeen years, male Period since first symptoms — One j'ear Length 
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cause — Getting up from knee Pathologj — Bucket-handle tear Structures remo\ed — 
Internal cartilage Present function — Full Period until return of full function — Five 
weeks 

A G, aged fifteen jears, female Period since first sjmptoms — Six months Length 
of present attack — Not acute Sunptoms — Aching and weakness Primarj cause — 
Twisted knee in automobile accident Patholog\ — Transverse tear Structures removed 
— Internal cartilage Present function — Full Period until return of full function — 
Six weeks 

K D, aged thirty -eight jcars, female Period since first sjmptoms — Six months 
Length of present attack — Six months Sj mptoms — Limited flexion and extension 
Primarj cause — Twisted knee in fall on street Patholog\ — Transverse tear Structures 
removed — Internal cartilage Present function — Tull Period until return of full func- 
tion — Five weeks 

C W , aged tlurtj -eight jcars, male Period since first sv mptoms — One j ear Length 
of present attack — Two dajs Sv mptoms — Limited flexion and extension Primarv 
cause — Getting up from knees P ithologj — Bucket-handle tear Structures remov ed — 
Internal cartilage Present function — Full Period until return of full function — 
Seven weeks 

TORN EXTFRNAL SEMILUNAR CARTILAGES 

D S, aged eighteen vears, male Period since first sjmptoms — Two months 
Length of present attack — Not acute Sjmptoms — Clicking and snapping of knee 
Primarj cause — Twisted knee in fall Pathologv — Transverse tear Structures re- 
moved — External cartilage Present function — Tull Period until return of full func- 
tion — Four weeks 

R A, aged fourteen jears, male Period since first sjmptoms — One week Length 
of present attack — One week Sjmptoms — Limited flexion and extension and effusion 
Primarj 1 ' cause — Fell from ponv, twisting knee Pathologv — Transverse tear Structures 
removed — External cartilage Present function — Full Period until return of full 
function — Four weeks 

OSTEOCHONDRITIS DISSECANS 

O S, aged twelve jears, male Period since first sjmptoms — Six weeks Length 
of present attack — One daj Sj'mptoms — Locking, effusion and limited extension Pri- 
mary cause — Twisted knee getting up from kneeling Pathologj — Loose bodv Struc- 
tures removed — Loose body, external cartilage Present function ^-Full Period until 
return of full function — Ten weeks Recurring effusion until then 

W D , aged nineteen j ears, male Period since first sj mptoms — Three j ears 
Length of present attack — Not acute Symptoms — Recurring slipping, limited extension 
Primary cause — Came on while walking Pathology — Loose bodies Thickened internal 
cartilage Structures removed — Loose bodies Internal cartilage Present function — 
Full Period until return of full function — Six weeks 

P W , aged sixteen years, male Period since first symptoms — Six weeks Length 
of present attack — Not acute Symptoms — Locking and chronic effusion Primarj 
cause — Came on while walking Pathology — Loose body Loose anterior end internal 
cartilage Structures removed — Loose body Internal cartilage Present function — 
Full Period until return of full function — Twelve weeks Recurring effusion until 
then 

INTRA-ARTICULAR EXOSTOSES 

E R , aged sixty -four years, female Period since first symptoms — One jear Length 
of present attack — Not acute Symptoms — Pam Locking haemarthrosis on walking 
Primary cause — Unknown Pathology — Tntercondjlar exostosis femur Hyalmized 
fat pad Haemarthrosis Structures removed — Exostosis Fat pad Present function — 
Full Period until return of full function — Seven weeks 

J B , aged twelve j’cars, male Period since first sj mptoms — Seven months Length 
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ullous arthritis An exostosis on the posterior aspect of the patella was removed in 
one case of villous arthritis A hypertrophied post-patellar fat pad was removed in one 
of the cases of intra-articular exostosis 

Due to weight-bearing and the type of joint, the knee is more apt to 
become damaged than any other joint in the lower extremity When the knee 
is flexed, the inner femoral condyle is rotated or glides on the internal semi- 
lunar cartilage on a fixed tibia When extended, there is no rotatory or 
lateral motion possible in the knee, due to rigidity of the muscles and to the 
stretch put on the capsule and ligaments about and within the joint 

Due to this rotatory or gliding motion at the region of the inner cartilage, 
this structure is the one more apt to give way with seemingly trivial injury 
This same twisting motion must be severe to be extended to the outer portion 
of the knee and for the outer cartilage to become damaged, since the external 
meniscus, while also attached to the tibia, glides with the femur Accordingly, 
there are far more internal than external menisci torn, about ten to one 

The anterior end of each semilunar cartilage is but loosely attached to the 
capsule of the joint by the coronary ligaments, which are very weak structures 
The posterior portion of the cartilage is very firmly attached to the lateral 
ligament, and so fractures or transverse tears take place at the junction of the 
two portions due to the difference in mobility of the tw r o ends Practically 
never does a cartilage become completely displaced Instead, we find one 
or two longitudinal splits in the cartilage, the so-called bucket-handle tear, 
extending almost the wdiole length of the structure, or a transverse or oblique 
tear of the meniscus 

The post- or infrapatellar fat pad, in the sagittal section, is a triangularly 
shaped structure located below the patella and behind the patellar tendon, 
covered on its posterior surface by synovia! membrane This structure may 
have finger-like processes extending backward wdnch cover the anterior end of 
each cartilage and which are held there by the ligamentum mucosum, which 
is a thin strand of synovia attached posteriorly just m front of the anterior 
crucial ligament in the femoral intercondylar notch These alar pads are often 
crushed between the femur and tibia on internal rotation of the femur on the 
fixed tibia, followed by inflammation, swelling and thickening and, with this 
already damaged and swollen structure extending into this hinge joint, similar 
trauma is apt to be frequently repeated Adhesions may form between this 
pad and the loosely attached front end of the cartilage, dragging it out of place 
and thus causing repeated locking of the joint Timbrell Fisher states, “No 
operation on a semilunar cartilage is complete wdnch does not include the 
removal of this thickened and inflamed process when present, and conversely 
it is unnecessary to remove the cartilage when it is clear that the process is 
solely responsible for the symptoms ” 

But for the passive part of resistance played by the lateral ligaments in 
damage to cartilages, they have little else to do with internal derangements of 
the knee requiring surgery except in knees which, wdien fully extended, show r 
some lateral mobility where normally there should be none Here cartilages 
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between ten and fifty-two years The mechanism in the knee was always a 
twist, except one case which was incurred in an automobile accident, and 
probably this was also a twist Four of these twists occurred in getting up 
from kneeling 

The symptoms of which the patients complained m the cases in which 
motion w r as not limited at the time of operation, fifteen m all, were mainly 
aching, and pain on use, wuth recurring slipping and giving way of the knee 
01 locking of the joint In the remaining nineteen the complaint was limited 
extension, and limited flexion as well in a few, effusion, pain and loss of 
full function In this latter group the shortest period of limited motion 
before operation w r as tw r o days and the longest nine months, which patient 
incidentally, had had man) chiropractic and osteopathic efforts at reduction 
without avail In this case at operation all the structures m and about the 
knee were damaged including the articulating surface of the tibia and femur 
Three months after operation she still lacked twenty degrees of full flexion 

The nature of the laceration of the cartilage w'as found to be almost halt 
the transverse or oblique tear, almost a third of the bucket-handle type and 
the remainder showed a displaced anterior end probably produced by the 
diag of adhesions to this end of the cartilage 


Causes of Tom Caitilages Types of Tom Caitilages 


Sports 

9 

Trans\erse or oblique 

16 

Falls 

13 

Bucket handle 

IZ 

Twists while walking 

7 

Loose end 

6 

Getting up from knees 

4 


— 

Automobile collision 

1 

Total 

34 


Total 34 

Seven cases of damaged cartilage showed hypertrophy of the post-patellar 
fat pad as well, which was also removed in whole or in part at the time of 
operation Only three cases showed any loss of function as an end-result, 
one which one year later had to have a synovectomy for villous arthritis, 
and who had had recurring cartilage impingement for ten years with recur- 
ring htemarthrosis, complicated during this period by a monarticular arthritis 
Now, a year following synovectomy, he has So per cent function, the loss 
being in lack of flexion , a second already referred to above , and a third, 
a tuberculous subject who had, m addition to the torn cartilage, a severe 
injury to the lateral ligaments of the knee as a result of a fall into a hole 
in the floor, and whose motion post-operatively was not forced, fearing that 
a tuberculous synovitis had already set in This last patient after six months 
had about 75 per cent function, this loss being again lack of flexion beyond 
one hundred ten degrees Including these three whose convalescence was 
long, the average time for return of fullest possible function in cartilage 
tears w r as six and three-tenths weeks, the usual time being about five w^eeks, 
and the shortest three weeks, four patients having discarded all support, had 
full motion, no limp or feeling of weakness after this short period 
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The othei case had an intercondylar growth w Inch showed a typical snap- 
ping knee, the only patient in the senes showing this sjmptom which is 
usually caused by a torn external or the detached posterior end of an internal 
cartilage 

ELAPSED TIME UNTIL ARTIIROTOail DOM 




Since fust Symptoms 

Since Last It tack m 

Cause of 

Dei angement 


Shot test 

Longest 

A vc) age 

It ted uciblc Cases 

Shot test Longest he) age 

Internal semi- 

lunar cartilage 

4 

dajs 

16 jears 

28 1 months 

2 th%s 6 months 32 weeks 

External semi- 
lunar cartilage 

i 

week 

2 months 

5 aa eeks 

15 cases 

Osteochondritis 

dissecans 

6 

weeks 

3 jears 

13 months 

1 <h} 1 da\ 

Villous 

arthritis 

2 

>ears 

ii a ears 

63 months 

1 case 

Sessile growths 

from fat pad 

2 

months 

4 a ears 

102 months 


Intra-articular 

exostoses 

7 

months 

12 months 

9 5 months 



The differential diagnosis of these derangements necessitating arthrotomy 
from the many sprains, contusions, general chronic arthritides and the more 
acute monaiticular infections in which operation is not indicated, is some- 
thing which tries our skill 

In cartilage cases the tender spot found just above the edge of the tibia 
thi ee-quarters of an inch posterior to an imaginary line dropped from the 
margin of the patella is a veiy valuable sign, along with the history of locking 
or giving way In this series air injection was not used Although advised 
by many it is felt the interpretation of X-ray findings is rather difficult Un- 
fortunately, the X-ray rarely gives any help in cartilage and fat-pad changes 
and seldom in osteochondritis 

An observation not constant but still valuable, is that most often in the 
locked bucket-handle tear the motion is limited by resilient resistance in both 
flexion and extension, while in transverse or oblique tears, fat-pad changes 
and osteochondritis, extension alone is limited Certainly, recurring locking 
and effusion with acute localized tenderness in the knee is indication enough 
for arthrotomy 

KNEES 1\ ITH LIMITED MOTION AT TIME OF OPERATION 



Nunibci of 

Nunibci 0} Joints 


Cause of dc> angement 

Cases 

Limited in Motion 

Pc) ccntagc 

Laceration internal semilunar 

32 

18 

562 

Laceration external semilunar 

2 

1 

So 

Osteochondritis dissecans 

3 

1 

33 3 

Villous arthritis 

4 

2 

So 

Sessile groavths from fat pad 

4 

3 

75 

Intra-articular exostoses 

2 

1 

So 

Totals 

47 

406 

26 

55 3 
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For exploration of the knee-joint and for synovectomy the Jones patella- 
splitting incision is most valuable This was used in eight cases In this, 
because of the prominence of the lateral femoral condyle, it is important to 
divide the patella not m its middle but at a point two-fifths of its width from 
the outer edge, thus permitting easy retraction of both portions over the 
respective condyles The longitudinal parapatellar incision was used but once 
and that m a definite fat-pad injury 


INCISIONS USID 


Indication foi Aithiotoiny 
Laceration internal semilunar 
Laceration external semilunar 
Osteochondritis dissecans 
Villous arthritis 
Sessile growths from fat pad 
Intra-articular exostoses 



Pin/bi ell I ishci 




Scmtlunai 

Jones 


Numbci 

Iuta nal 

Split 

Longitudinal 

of Cases 

01 External 

Patella 

Patapatcllar 

32 

30 

2 


2 

2 



3 

3 



4 


4 


4 

2 

1 

I 

2 

I 

1 



Totals 


47 38 8 


1 


The rubber-tissue drain is removed forty-eight or seventy-two hours after 
operation, at the first dressing, and the splint at the end of five to seven days, 
depending on the amount of swelling, except in those arthrotonues with the 
Jones split-patella approach I believe the comfort obtained by the patient 
from the splint far outweighs any fear of stiffness and delayed return of 
motion 111 the joint the argument advanced by those who do not use post- 
operative fixation Passive and guided active motion within the range of 
comfort is started with the removal of the splint, and within twenty-four to 
seventy-two hours after this the patient is gotten up on crutches to walk, 
bearing weight on the affected leg and bending it naturally in walking This 
I believe is extremely important for early return of motion Practically all 
patients leave the hospital ten days after operation and all within two weeks 
In those knees requiring the Jones split-patella incision, passive and guided 
active motion is begun at the end of the third week and crutches are permitted 
at the end of a month It is interesting to note, however, that even without 
suturing, on flexion of the knee while the wound is still open, the femoral 
condyles hold the patellar fragments in very close apposition to each othei 


ELAPSED TIME UNTIL RETURN OF FULL FUNCTION 


Numbci of 


Indication foi Arthrotomy 

Case f 

Shot test 

Longest 

Avci age 

Laceration internal semilunar 

32 

3 weeks 

6 months 

63 w eeks 

Laceration external semilunar 

2 

4 weeks 

4 weeks 

4 weeks 

Osteochondritis dissecans 

3 

6 weeks 

3 months 

93 weeks 

Villous arthritis 

4 

2 months 

8 months 

6 months 

Sessile growths from fat pad 

4 

4 weeks 

S weeks 

4 5 weeks 

Intra-articular exostoses 

2 

7 weeks 

12 weeks 

9 5 weeks 
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THE BEHAVIOR OE ALCOHOL-PRESERVED FASCIA LATA OF 
THE OX, AUTOGENOUS FASCIA AND CIIROMICIZED 
KANGAROO TENDON IN DOG AND IN MAN 

Bv Gui W IIonsLm, MD 

oi Richmond, ^ \ 

IJtOM THF PH limit NT OI HUItf HO OF ST ILI7ABFTHS HO^I ITU 

Within recent jcars a great deal of attention has been focused on the 
use of both living and dead fascia for sutures and ligature materials in surgery 
This interest was first aroused by McArthur and by Andrews m hernia opera- 
tions and greatly stimulated by Gallie and LeMesurier in 1924 in their work 
on hernia repair, using the autogenous fascia lata as sutures This step seemed 



Fig 1 — Diagram showing posterior gastro 
enterostomy and lateral anastomosis of the jeju 
ntim with occlusion by ligatures at ‘A* and B ’ 



Tig 2 — Diagram showing posterior gastro 
enterostomy and site of ligatures A ' is 
tied tightlj occluding the pjlorus, “B ’ and 
* C are Joosel> tied forming no constriction 
of the jejunum 


to be a distinct advance over the use of absorbable or non-absorbable sutures 
in certain fields of surgeiy 

Years before this, Vulhet first described the use of autogenous living 
sutures in a nephropexy, using a tendon of the latissimus dorsi In 1901, 
L L McAithur described a method of inguinal hernia repair by using pe- 
dunculated strands of the aponeurosis of the external oblique as suture 
material Following this, much experimental work was done on the trans- 
plantation of fascia, using it 111 many ways, but it was years later that fascia 
was first actually used as suture material 

Gallie and LeMesurier showed that autogenous transplanted fascia strips 
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autogenous living fascia occurs in the same manner m dead fascia preserved m 
70 per cent alcohol as 111 the living “The dead cells of the graft have been 
replaced by cells from the host, the graft becomes finally fixed to the sur- 
rounding tissue by ingrowths of fibroblast, and the implant becomes vascu- 
larized ” He assumes that the dead and living fascia undergo similar changes 
Hutchinson has reported the presence of kangaroo tendon two years after 
implantation of hernia repair and that the microscopic sections showed them 
to be normal fibrous tissue, part of the living structure of their host How- 
ever, the type of preservative v r as not stated and this has not been the general 
finding in chromicized kangaroo tendon where absorption occuis 

Following this work I have attempted to compare the reaction in the peri- 
toneal cavity and in the abdominal wall of the dog, of the autogenous fascial 
transplants with that of the alcohol-preserved fascia lata of the ox which 



Fig 4 — Experiment No 9 Dead fascia ligature on the intestine of a dog fi\e weeks after 
operation Note that there is no tendency toward encapsulation The fascia has blended with the 
intestinal coat and is covered externally by peritoneum Along the edges of the fascia vascularization 
has taken place (X75 ) 

Fig 5 — Experiment No 9 Higher power of preceding figure showing the peritonization of the 
fascia (X150 ) 


Koontz used With these tv r o suture materials I have used for compauson 
chiomicized kangaroo tendon These three materials were tied loosely about 
the small bowel in the peritoneal cavity, snugly about the pylorus, and also 
placed in the abdominal wall This would give a comparison of the reaction in 
the normal habitat of the fascia, when next to muscle and tendon, and in the 
peritoneal cavity, an entirely foreign surrounding By attempting to occlude 
the pylorus, the material used would be put under tension by peristalsis and 
thus the amount of relaxation these structures would undergo m the peritoneal 
cavity could be determined 


Evpci imcntal IFoil — All of the experimental work was performed on dogs, sixteen 
experiments in all being done The experiments extended over periods \arymg from 
five days to a little over six months (192 dajs) Eleven were intra-abdominal and the 
remaining five m the abdominal wall The living autogenous fascia was all obtained 

412 



GUY W HORSLEY 


ALCOHOL-PRESERVED FASCIA LATA OF THE OX IN ABDOMINAL 

CAVITY 

Expcnmcnt Age Rcwaiks 

1 6 months and The ligatures which had been placed about both the pjlorus 

1 week and jejunum could not be defimtel} identified grossly 

nor nucroscopicalh The area where tliea had been placed 
stretched norrnalh with the rest of the gut There were man} 
adhesions about these places 

2 6 months This one lnd been placed about the jejunum onh, occluding 

the gut and a lateral anastomosis done There was no trace 
of this ligature found grossl} nor microscopicall} , the lumen 
of the gut was wide open 

4 6 weeks Hie ligatures had been placed about both the palorus and 

jejunum and appeared to be greath diminished in size Man} 
adhesions were present and the\ stretched under tension 
Microscopicalh, much replacement was noted 

6 5 weeks The ligature was placed onh about the p}lorus Main 

adhesions were present The strand was diminished m size 
and stretched a aer.a little Occlusion of the palorus was 
attempted at the beginning of the experiment, but it leaked 
water under pressure, the palorus still seemed to be slighth 
constricted 

g S weeks The ligature was placed about the jejunum A few adhesions 

were present, and there had been considerable reorganization 
with the formation of bloodvessels in its outer portion This 
ligature would stretch under tension (Figs 4 and 5) 

8 3 weeks and The ligature was placed onlj about the jejunum Vera few 

2 dajs adhesions aaere noted There aaas aer} little diminution in the 

size of the ligature, and it did not stretch Some reorganiza- 
tion aaas seen microscopicall} 

10 1 7 days There avere mana adhesions, otherwise the ligature appeared 

quite normal 

7 S days There appeared to be no changes in the ligature There avere 

a feaa adhesions present 

3 The dog died at the end of five dajs from peritonitis, due to a leak in the 
suture line of the gastorenterostoma None of this dead fascia could be 
found 

11 The dog died of intestinal obstruction on the fifth post-operative daa The 
ligature appeared normal 

KANGAROO TENDON IN THE ABDOMINAL CAVITY 
Expci linen t Age Rental ks 

1 6 months and The ligature had been placed about both the pylorus and the 

1 aveek jejunum There avere only a very feav adhesions, and appar- 

ently only slight absorption of the ligature, it did not stretch 
under tension (Fig 3) Microscopically, there avas definite 
encapsulation and some absorption could be noted at the edges 
More absorption of the ligature about the jejunum avas noted 

2 6 months The ligature had been tied tightly about the pylorus A feav 

adhesions avere present and the ligature did not appear dimin- 
ished 111 size The pylorus avas complete!} occluded even under 
great hjdrostatic pressure The ligature had cut into the 
p}lonc muscle a little, and microscopically there avas encap- 
sulation of the strand but very little absorption noted 

414 



GUY W HORSLEY 


1 6 i week There was some blending of the ligature into the surrounding 

tissue but still a line of demarcation could be made out Micro- 
scopically, there appeared to be little or no change from the 
original 

ALCOHOL-PRESERVED FASCIA LATA OF OX IN ABDOMINAL WALL 

There could be noted no difference between the behavior of this material and that 
of the living fascia, so the above ma; be taken for these observations, too 

KANGAROO TENDON IN THE ABDOMINAL WALL 
E\pc> imcnt Age Rcwai/s 

12 6 weeks The ligature appeared smaller and did not stretch Micro- 

scopically, it was encapsulated and showed absorption about 
the edges (Fig io) 

13 5 weeks Observations here exactly coincided with the above 



Tig 6 Fig 7 

Tig 6 — Experiment No 4 Kangaroo tendon ligature on pylorus six weeks after operation 
The ligature has become deeply imbedded m the muscular coat It is definitely encapsulated Due 
to its resistance part of the kangaroo tendon was displaced in cutting the sections (\Iio) 

Fig 7 — Experiment No 4 Higher power of preceding figure showing the encapsulation and 
slight absorption at the edges 

14 3 weeks and There had been a good deal of infection 111 the incision and 

2 days none of the material could be found 

15 2 weeks and There had been some infection in the incision, but some of 

3 days the material was left, though diminished There was no 

stretching of what remained 

16 1 week The ligature appeared the same as when placed in the abdom- 

inal wall There was some encapsulation microscopically, but 
apparently no absorption 

Gross examination of the specimens showed that there was very little absorption 
of the kangaroo tendon and 111 no instance was there any' stretching There was appar- 
ently' no noticeable difference between the dead alcohol-preserved fascia of the ox and 
the living autogenous fascia, about both there was a moderate amount of adhesions, 
more than about the kangaroo tendon The alcohol-preserved fascia of the ox would 
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the muscular layers when it had been placed about the pylorus under tension (Fig 6 ) 
Microscopically, it was also noted that there was more apparent absorption of the 
kangaroo tendon and replacement of the other two materials when placed about the 
jejunum than about the pylorus The fact that some W'erc tied under tension did not 
seem to have am factor in this observation 

Where there was peritonitis no trace could be found of the living or dead fascia, 
but the kangaroo tendon appeared normal though somewhat diminished in size The 
jejunum was occluded in several instances with each kind of material, a lateral 
anastomosis being done, but there was no occlusion of the jejunum noted at the time 
of autopsy, although it as slightly constricted when the kangaroo tendon was used 
There was a more rapid encapsulation and absorption of the kangaroo tendon placed 
in the abdominal wall (Fig 10) than about the pylorus or the jejunum The reverse 
was true of the living and dead fascia In the abdominal wall the fascial transplants 
seemed to fade into the surrounding tissue more quickh, but held their original size 



Tic g — Experiment No 12 (2) Lning autogenous fascia ligature imbedded m abdominal wall 

and remoied six weeks after operation There is no encapsulation or absorption The fascia lias 
become vascularized along the margins (X75 ) 

Fig 10 — Experiment No 12 (1) Kangaroo tendon imbedded in abdominal wall showing definite 
encapsulation with absorption about the edges Specimen six weeks after operation (xSs ) 

and strength much longer, which is probably due to the fact that thev were more in 
thur normal habitat, fascia and muscle, than when in contact with the peritoneum This 
also coincides with the observations of others who have attempted to occlude the pylorus 
with fascial bands and found that the fascia will soon stretch and the pylorus will 
again become patent 

When there was infection in the incision, both types of fascia soon broke down 
and were quickly absorbed, while the kangaroo tendon was only slightly absorbed In 
no instance was there encapsulation of the fascia, as occurred wherever the chromicized 
kangaroo tendon was used and no inflammatory reaction was noted about the kangaroo 
tendon 

The observations on alcohol-preserved fascia lata of the ox as recorded 
above largely coincide with those of Koontz, but from clinical expenence the 
reactions of this alcohol-preserved fascia lata of the ox in man have been con- 
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Comment — From these cases it is obvious that the alcohol-preserved fascia 
lata of the ok as obtained on the market does not behave in man like the au- 
togenous fascia lata, but is 1 eadily digested and broken down, while the au- 
togenous fascia holds exceptionally well 

The reasons foi the discrepancy between the experimental and clinical 
work can only be surmised The fact that man is further removed from the 
ok in the biological scale of life than is the dog may be one of the factors 
heie The tissues of man are more highly organized than are the tissues of 
the dog , so, while experiments concerning mechanical technic which w ork out 
satisfactory on dogs will probablj also succeed in man, but experiments that 
depend upon the biologic reaction to foreign transplanted tissues mat not 
give the same lesults in man as m the dog The fact that man is often sensi- 
tized to foreign pioteins and may leact violently to them when placed in his 
tissues probably accounts for many of the differences noted in the experi- 
ments of tissue transplantation in animals and in man 

CONCLUSIONS 

1 Dead alcohol-pi eserved fascia of an ox and living autogenous fascia 
react similarly m the peritoneal cavity and in the abdominal w'all of the dog 
In no instance does encapsulation occut 

2 Kangaroo tendon soon becomes encapsulated, and is absorbed more 
quickly in the abdominal w r all than in the peritoneal cavity 

3 The fascias, both dead alcohol-preserved of the ox and the autogenous, 
atrophy and stretch when placed in the peritoneal cavity, but not m the ab- 
dominal wall 

4 For pyloric occlusion chromicized kangaroo tendon is much more satis- 
factory, forming total occlusion foi over sik months in the dog and causing 
fewer adhesions than the fascia The living fascia seems to occlude the 
pyloius seveial weeks longer than the dead alcohol-preserved fascia of the ox 

5 If infection is piesent, both the living and the dead alcohol-preserved 
fascia of the ox is broken down and absorbed, while chromicized kangaroo 
tendon show's a high degree of lesistance to infections 

6 The alcohol-preserved fascia of the ox does not react in man as it does 
in the dog, but is quickly absorbed and loses its tensile qualities, while the 
autogenous fascia lata m man appaiently retains its strength 

7 The reasons foi this difference in behavior between the dead alcohol- 
preserved fascia of the ox in the dog and m man is not definitely determined 
It may be due to the fact that man is higher m the biological scale than the dog 
or ox, his tissues are more complex and consequently the proteins of the 
fascia lata of the ox are more foreign to his tissues than to the tissues of the 
dog One of man’s chief articles of food is beef, and this fact, also, may 
increase the rapidity with which foreign beef proteins are absorbed in man, 
once they have been introduced into his tissues 
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IMPROVED ARMAMENTARIUM FOR FRACTURE 
REDUCTION AND RETENTION 

Bi Edwvrd P Heller, MD 
of Kv\s\s Citi, Mo 

Because it is felt that a definite step forward has recently been made in 
the care of certain fractures, the essayist wishes to outline certain practical 
points concerned with these fractures as seen at the Kansas City General 
and Research Hospitals The essayist wishes at this time to acknoudedge 
the help of Dr R M Schauffier in awarding cases for the study and applica- 
tion of these newer methods Ideas of Dr M W Pickard, and others 
engaged m traumatic surgery m the Research Hospital have been freel) 
used, and are gratefully acknowledged The methods chiefly considered are 
those of Bolder, of Vienna, as employed by Dr S R Cunningham, of 
Oklahoma City The latter has applied most aptly, to the American patient 
the principles which Bolder applies to the Austrian It is w r ell to note here 
that there are certain of Bohler’s methods wdnch W'ould unquestionably not 
be tolerated by the average American citizen Therefore, what is discussed 
here is technic which has been repeatedly used on Americans and found to be 
w r ell tolerated by them 

The problems involved in fractures of the long bones are chiefly as fol- 
lows (i) Sufficient traction to overcome shortening (2) Difficulty of 
applying traction m certain locations (fractures of low r er leg, lnp, etc ) 
(3) Lack of appliances affording good retention and at the same time capable 
of minor adjustments to correct position from time to time (4) Lack of an 
alternative to cumbersome plaster cases, general amesthesia and recumbencj 
111 certain fractures in the aged (5) Lack of a good method, without the 
use of foreign material, in compound fractures following debridement or 
during Dakmization (6) Difficulty m restoration of function where 
extremity had of necessity to remain in plaster (7) Avoidance of secondary 
operations to correct deformity, remove metal plates, etc (8) An appli- 
ance or method for immediate use requiring no subsequent change until 
union takes place 

To illustrate the difficulties encountered in fractures of the leg, I went 
to the 1929 records at the Kansas City General Hospital From these I 
chose at random cases of that year m which the fragments w r ere displaced 
on admission Fig 1 illustrates four cases, the first four encountered which 
filled the requirement of displaced fragments zvlien admitted It must be 
stated that these were not all primarily treated in the General Hospital, and 
after admission w^ere not all cared for by the chiefs of the fracture services 
They do, however, represent the average results, I dare say, of the average 
busy, charity, fracture service in 1929 
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Case: I — J G (36299) Showing poslciioi bounty of let) as of February, 1929 
The first rontgenograms made at the hospital were dated rcbruar\ 21, 1927 Ones made 
again in March, 1927, showed n Parham hand in place, the bone ends apposed, but pos- 
terior bowang, foot drop and bone atropln The end-result here showui speaks for itself 

Case II — M C (44696) Showing fiacluic of the lozoci thud of the tibia with 
tjpical posterior displacement of the lower fragment as of August 6 1929 Note foot 
drop The same condition obtained at the time of admission, July 31 ip 2 9> and before 
application of the plaster case 

Case III — M C (44530) Showang another fiacluic of the Iowa thud of the leg 
the daa after application of a plaster case (July 16 1929) Note the medial displacement 
of the lower fragment A Lane plate w is applied 111 August, and rontgenograms as late 
as October, 1929, show’ no appreciable callus formation, although good alignment was 
secured at operation 

Case IV — D R B (44454) Showing fiactmcs of the upper ends of the tibia and 
fibula Note the direction of the line of w’eight bearing of the upper fragment in relation 
with the low’er fragment as of August 15, 1929 The first pictures were made Julj 8, 
1929 The next films hear the date of Juh 10, 1929, and showed the leg in plaster, no 
attempt hating been made, or an unsuccessful attempt haung been made to reduce the 
deformitj (The rontgenogram is of the leg in plaster six weeks after admission) 

Since the introduction of the Bolder splint into the fracture sen ice at 
the Kansas City General Hospital nine months ago (service of Doctors 
Dickson and Dively), a score of fractures has been treated on this type of 
frame A number were made and during the past fall and winter practically 
all compound fractuies of leg or thigh were treated on them The results 
were highly satis factor)’, in our opinion I will illustrate the virtues of the 
appliance incidental to the case histories given in brief Fig 2 illustrates 
four cases as nearly analogous to those show’ll in Fig 1 as it v'as possible 
to find 

Case la — C (48968) Com found fiacluic of both bones of llic leg in the Iowa 
thud, w’lth massive Irematoma of the leg and destruction of skin This lad w'as placed 
at once (November 16, 1930) on a Bohler splint Prior to application of skeletal trac- 
tion position was temporarih maintained with skate cleat on sole of shoe attached to 
weight cord The debridement was done earb’ without removing the leg from traction 
Dakimzation was used and on several occasions minor adjustments w’ere made, and loose 
fragments w’ere removed Note that position w'as maintained until callus formation W’as 
sufficient and wound, secretion minimal, w'hen a plaster case v'as applied (Januirj 14, 
1931) and the patient allowed up and about in a w’heel chair 

Case lib — L (50305) Compound fiactuits of both bones of leg with considerable 
comminution There was a coincident skull fracture, and fracture of the right humerus 
The lad was 111 coma and delirium for about two weeks The leg W'as placed at once in 
a Bohler frame, and debridement done (January 5, 1931) under local anresthetic A 
Stemmann pm was inserted at the s ime time and the w'ound Dakimzed from then until 
suppuration had practically ceased Note that the alignment w’as maintained, and frag- 
ments which appeared at first to be of questionable \itahtj have become incorporated in 
the callus In this case, as 111 all of this series, no trouble w’as had with drop foot or 
pam, and no foreign material other than Dakin’s tube or dram w’as used (Admitted 
Januan 2, 1931 Case applied Februarj 14, 1931 ) 

Case IIIc — F J (50001) Compound fiactinc of the lozeci leg Stemmann pin and 
Bohler frame used early and wound Dakimzed The film shows safet) pins holding sling 
under entire length of the leg This is a mistake, and since the advice of Dr M W 
Pickard has been followed, and the calf of the leg has been permitted to sag, we have 
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The photograph (Fig 3b) shows a Bohlei screw -traction apparatus 
with leg suspended preliminary to the application of plaster case Notice 
that oidinary gas pipe was used m construction and that a bar beneath the 
thigh has set screws at either end which permit its elevation and retention 
at any desired level The frame may be elongated by loosening the set 
screws shown beneath the calf of the leg, and pulling the two ends apart 
For overhead support a section of metal from a Goldthwaite frame is used 
as a rule, although a section of gas pipe may be held in place by bandages 
and has been so used by the author A hook on a thumb-screw is shown 
projecting through the transverse pipe of the section extending beyond the 
foot If the groin is padded and the frame pressed firmly into the crotch 
a good deal of longitudinal pull may be exerted through this hook if a few 


* 



Tig 3b — Bohler s screw traction appintus for fractures of leg and foot (authors adaptation), 

with leg in position for casting 


turns of plaster are passed through it after first encircling foot and ankle 
In fact, it is expedient in certain fractures, notably of the os calcis, to leave 
the calipers on and attach them to the hook, thus incorporating the Steinmann 
pin or Kirschner drill in the plaster case 

In using the frame for fracture of the os calcis it is completely shortened, 
the cross bar, shown here beneath the gluteal crease, is fixed at a point 
coinciding with the flexed knee, and is w 7 ell padded Tongs, Kirschner drill 
passed through the calcaneus, with metal bow (Fig 8b), or Steinmann pin 
are then attached to the hook and energetic traction maintained until reduc- 
tion is secured, when case is applied A tenotomy of the tendon Achilles 
according to the method of Straus may or may not be done as a preliminary 
A canvas sling under the ankle and low^er leg is absolutely necessary, or 
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not too rapidly, an assistant pressing the outermost guard against the skin, 
thus helping to direct the wire through the proper point, and in the proper 
direction 

After the wne has sufficiently penetrated, the set screw is unscrewed, the 
dull removed from the wire, and one of the traction bows clamped over the 
wne as shown at (4) A number of sizes other than those illustrated [(2), 
(3) and (4)] have been made at a very low cost by a local machinist 

Hooks such as shown (5) are used to connect the bow with the traction 
coid, or smaller hooks are used through the perforations By means of the 
extra holes, off-centre pull may be exerted, thus helping to overcome lateral 
angulation of fragments x>r making up for some minor deviation in the direc- 
tion taken by the wire 111 its penetration of the tissues 

Three of the usual sizes of rustless wires are shown, the largest being 
slightly smaller than the lead in a pencil When the wire ends have been 
slipped into the slots on the threaded ends of the traction bow, the nuts are 
turned doum tightly upon the wure wuth a wrench, and no amount of pull w ill 
bend the wure enough to cause any peiceptible bowing The excess wure may 
be covered with cork at either end, or nipped off with wure nippers such as 
shown (7) I have yet to hear a patient complain of this wure-traction 
method They do not feel the wure enter the tissues, and on wuthdrawung it 
there is invanably an expression of w'onder that it is out No special prepara- 
tion of the skin is needed — simply soap and w'ater and then 7 per cent tincture 
of iodine I have not seen an infection follow' the use of this drill or the 
Stemmann pin 

Fig 6 illustrates a type of dressing for fractures of the humerus — espe- 
cially at the surgical neck The metal loop is incorporated in the plaster case 
of the shoulder and arm In the case shown, the fracture was of the surgical 
neck, and about thirty-six hours old Excellent relaxation and perfect anaes- 
thesia were secured by the injection of 2 per cent novocaine solution into the 
fracture site, and about the olecranon and upper ulna After the case w'as 
applied as shown, a Kirschner wire was drilled thiough the olecranon and a 
traction bow attached As will be seen, a rubber band w'as used to maintain 
the pull, and at the end of a day had separated the forearm from the upright 
plaster shell a full two inches Some of this was slack taken up against the 
chest wall, but a good deal w'as traction effectively applied at the fracture site 

The author has twice applied the Kirschner wire and traction bow on an 
ordinary Campbell splint Doctor Cunningham, of Oklahoma City, has a 
series of old dislocations of the shoulder irreducible by other closed methods, 
but readily reducible by skeletal traction identical with that herewith deline- 
ated The hand should not be encased m plaster, for the traction is often 
great enough to draw the elbow well out and if the hand is not reasonably 
mobile, it will be injured m extension It should be held against the upright 
by a snug, but not tight, bandage or a tow'el pinned about the forearm Pulley 
and weights may be suspended over the out-rigging instead of using rubber 
if the case seems to require it 
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Tic Si — R ontgeuogram of comminuted fracture of os calcis showing Steinnnnn pm placed abote 
tuberositj and wire incorporated in plaster case of leg to which extension was attached for down 
ward pull on the bi\al\ed fragments Isote the angle between foot and leg well maintained but posi 
tion of os calcis not ideal Reduction tinder local amssthttic was obligator* 




Fig 8b — Rontgenogram taken of one of the authors cases of fracture of the leg showing 
Kir~chner wire through os calcis and ideal position of foot Isote principle tpplicable to some os calcis 
fractures with or without Achilles tenotomj 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

styted mli'tjng UHL!) mvrgii 2, 1031 

The President, Dr George P Muller, in the Chair 
Calvin M Smith, Jr ,)ID, Recorder 

PRIMARY CARCINOMA Or THE (ESOPHAGUS AND STOMACH 

Dr Hubley R Owen reported the case of a man, aged sixty-one, who 
was admitted to the Philadelphia General Hospital August 30, 1930, com- 
plaining of difficulty in swallowing solid food He had pain o\er his sternum 
and had lost 30 pounds in the previous three months I11 April, 1929, being 
well, he v-as severely bruised in an automobile accident He felt himself 
becoming gradually weaker but went to work for one month He was then 
forced to cease work and w r as admitted to the Jewish Hospital, complaining 
also of a broken rib sustained in the accident He rapidly became very con- 
stipated and had some difficulty in swallowing solid foods He had frequently 
had regurgitation of food after eating Rontgenologic examination failed to 
reveal any gastric lesion but did show' an obstruction of the oesophagus at the 
level of the sixth vertebra 

Examination disclosed no tenderness, rigidity, or palpable abdominal 
masses The laboratory examinations U'ere essentially negative 

(Esophagoscopic examination reported that, beginning thirty centimetres 
from the musor teeth, there w'as an irregular mass springing from the right 
lateral W'all and filling about one-half of the oesophagus This new' growth 
bled easily to the touch and had the appearance of a malignant tumor 

November 3, 1930, Doctoi Owen made a laparotomy exposing tbe stomach 
A chronic infiltrating gastric ulcer about one and a half inches 111 diameter 
was found just adjacent to the pylorus, on the lesser curvature The pylorus, 
ulcer, and a small amount of neighboring gastric tissue were excised Billroth 
No I operation was performed and a gastrostomy added Microscopic exam- 
ination of the specimen removed from the oesophagus by biopsy showed 
squamous-cell carcinoma 

The patient made a good post-operative recovery in so far as the gastric 
resection was concerned After having been fed through the gastrostomy 
foi a few' weeks, he was able to swallow liquids He gradually became 
weaker, however, and died January 15, 1931 Autopsy w'as refused 

INTUSSUSCEPTION OF ILEUM 

Dr J Bernhard Mencke repoited the case of a man, thirty-five years 
of age, who was admitted to the hospital August 21, 1930 Upon the day 
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swelling was noimal in color It Mas quite soft to palpation, M'as not tender, 
and the inner and outer plates of the bone seemed to be thinned out and 
slightly expanded There M'as no visible or palpable enlargement of the 
neighboring lymph nodes nor M'as any enlargement of the bone visible or 
palpable externally 

The rontgenogram (Fig z) showed a cavity in the region of the angle 
and ramus of the mandible about 3 centimetres in diameter This extended 
from the upper to the lou'er border of the bone and had clearh cut margins 
There M'as some irregulaiity of the loM'er margin of the cant} 

The X-ray appearance and the clinical evidence Mere tjpical of a ctstic 

condition of dental origin 
and a proMsional diagnosis 
of adamantinoma Mas 
made m ith also the possi- 
bility of benign giant-cell 
tumor in mind 

No\ ember 7, 1930, un- 
der etber anaesthesia, a 
curved incision Mas made 
in the gum over the suell- 
111 g and a flap reflected out- 
M'ard to expose the bone 
cavity This Mas found to 
be filled with rather \ascu- 
Jar soft tissue grayish red 
in color quite unlike the 
dark red of the benign 
giant-cell tumor As much 
of this tissue as possible 
M'as scooped out, though it 
M'as difficult to be sure of 
removing all, since the bone 
M'as perforated in several 
places The cavity 111 the bone was packed with gauze and allowed to heal by 
granulation The patient made a good recovery and the w'ound in the mouth 
healed in about six weeks It is too early yet to know n hether bone regenera- 
tion is taking place 

The pathological report by Doctor Case was as follow's 

Grossly the onlj striking feature about these fragments of tissue was their brownish 
color, suggesting thyroid tissue, though this was not thought of at the time Micro- 
scopically sections from these bits of tissue show' thyroid gland tissue with the usual 
arrangement of acini and stroma The latter is small in amount, cedematous m some 
areas, and it carries the blood-vessels which are sufficientl) numerous to nourish the 
tissue satisfactorily 

The acini van in size, in shape, 111 the character of their contents, and in the tjpe 
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(2) Cases in which metastasis of an apparently benign struma contains carcinoma- 
tous tissue 

(3) Cases in which it is difficult to say from the metastasis whether the struma is 
benign or not 

(4) Cases of metastatic benign tumors 111 which carcinomatous tissue could not be 
recognized 

The case now' reported apparently belongs to the last group 

G Blumer (Clinical Manifestations of Tumor Mctastases 111 the Bones, Yale Med 
Jour, vol win, p 133, 1911) states that the thyroid tumors which gne rise to bone 
metastases present some yery marked peculiarities While some of them are very ew- 
dently malignant, judged from their clinical manifestations alone, others show none of 
the ordinary endences of malignancy No obvious clinical im oh orient of the thyroid is 
present in about 25 per cent of the cases When enlargement occurs, it is apparently 
an ordinary goitre yvluch may have been present as long as thirty years before metastasis 
appeared It is important to note that metastasis m iy not appear until three or four 
years after surgical remoyal of the gland According to Blumer, 38 per cent of thyroid 
bone metastases occur in the bones of the cranium or face Of the facial metastases, 7 
out of 9 yyere in the loyver jay\ We haye been unable to find anything significant 
bearing on this question m the more recent literature 

The possibility that the tissue found in this case is the development of an aberrant 
thyroid should also be kept in mind, although one can find no reference in the literature 
to aberrant thyroid tissue forming in bones 

One of the reasons for reporting this case is to emphasize the necessity of bearing 
in mind the possibility of a tlnroid tumor in the mandible yyhen symptoms and signs 
point to much commoner conditions, such as adamantinoma or benign giant-cell tumor 

FRACTURES OF THE UPPER JAW AND MALAR BONE 

Dr Robert H Ivy and (by invitation) Dr Lawrence Curtis read a 
paper with the above title for which see page 337 

Dr George M Dorrance said that no two fractures of the superior 
maxilla are exactly alike, hence there can be no one standardized treatment 
The final results must be judged by the occlusion of the teeth He differs 
from Doctor Ivy 111 that he believes that all fractures of the jayv should be 
reduced as early as possible Doctor D01 ranee finds 111 Ins experience, that 
the majority of cases are best treated by the use of the interdental splint made 
from a cast of the jaws He feels that the antrum should be drained 111 all 
fractures of the superior maxilla because blood clots or pus pockets are of 
frequent occurrence there 

Dr Lawrence Curtis disagreed with Doctor Dorrance regarding drain- 
age of the antrum He believes in letting the accessory sinuses alone and has 
obtained just as good results by so doing He has never had any trouble 
from antrum infection, and if trouble does piesent itself it can be dealt yvith 
at that time Doctor Dorrance said he reduced these fractures immediately 
Doctor Curtis also does this if he can, but there are certain cases in which 
one does not wish to cause any additional pressure As to the plaster head 
cap, the speaker uses the one designed by Major Scogin which is not at all 
uncomfortable It is made of two layers of stockingette betyveen yvluch there 
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The President, Dr George P Muller, m the Chair 
Calvin M Smttii, Tr , MD, Recorder 
ACUTE OSTEOMYELITIS IN AN INFANT 
Dr Frederick R Robbils reported the case history of a white male child 
of ten months, who was admitted to the Children’s Hospital August 22, 
1930 The mother stated that he fell from his bed four days before admis- 
sion The next day he became very sick and cross and cried and coughed a 
gieat deal The following day he was apathetic and on the day before admis- 
sion he vomited three times and his cough continued Prewously the child 
had been healthy, weight at birth being seven and three-quarter pounds 

Examination revealed a child acutely ill, with a respiratory rate of 45 per 
minute The patient’s general state gave the impression of a right lobar 
pneumonia 

On the following day the entire right arm was greatly swollen hot, pain- 
ful and indurated, the swelling and tenderness being more marked in forearm 
and elbow The left fouitli finger also was swollen and tender The patient 
w r as transferred to Doctor Lee’s service, with the diagnosis of acute osteomye- 
litis of the right ulna and left fourth finger At operation much pus w'as 
found under the periosteum of the low'd end and m the marrow cavity of the 
right ulna The soft tissues of the left fourth finger were also incised and 
pus obtained Following the operation, the patient showed signs of serere 
shock 

On the eighth day the child’s general condition was poor The left upper 
arm and axilla w'ere swollen and indurated These w'ere incised and pus 
obtained On the eighteenth day the patient continued to lose weight and 
the wound 111 the left arm was enlarged On the tw enty-first day incisions 
were made foi multiple abscesses of scalp General condition w’as poor On 
the twenty-fourth day the outer aspect of the left thigh w'as sw'ollen and 
tender 11 ns w'as incised and much pus evacuated On the fifty-fourth day 
the diagnosis of bilateral otitis media w'as made Both ears were incised 
followed by drainage of pus On the fifty-fifth day the left ear w'as reincised 
On the sixty-first day the right ear w'as reincised and a mastoidectomy was 
advised by the aunst but was not done because of the patient’s condition 
From the sixty-third to the eighty-first day it w'as necessary to reincise the 
right forearm four times 

An X-ray of the entire right ulna now showed changes typical of advanced 
osteomyelitis with sequestrum formation and marked mvolucrum formation, 
also osteomyelitis and pyogenic arthritis of the left fourth finger 

On the one hundred fourth day the X-ray showed infection of the right 
mastoid On the one hundred fifth day the patient developed measles and 
w'as referred to the Municipal Hospital 

The laboratory findings showed very little secondary anaemia, probably 
on account of frequent blood transfusions The leucocytes yaried from 
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Case II — Normal breast during the menstrual cycle Aged thirt} -one, seven days 
before and seven days after the onset of the menstrual flow, duration of period, four 
dajs, one child ij 4 years, twins two months, not lactatmg at the present time Radio- 
graphic examination shows the normal breast is at its height of epithelial hyperplasia 
seven days before the onset of the menstrual flow and at its lowest ebb seven days 
after the onset of flow The increase in the opacitj of the surflike appearance is 
parallel with the hyperplastic function 

Case III — Normal breast during pregnancy Aged twenty-one, films made seven 
day before delivery and fourteen months after delivery, two children, no miscarriages, 
not lactatmg at present The normal breast during pregnanc\ shows the same changes 
in architecture as are seen in the menstrual cycle, onlj to a far greater degree, for 
the actual histologic changes are the same as those seen during the menstrual cycle 

Case IV — Aged twenty-eight, ten days following menstruation, duration four days , 
no children, no miscarriages, not married The films made on this patient show a 
circumscribed, localized opaciti with a defimtelj defined border The opacity appears 
to be crowding the linear striations to the side as well as the surrounding breast tissues 
This is entirely different from the carcinomatous extention, which is bj invasion instead 
of crowding Radiogi apluc diagnosis — Benign tumor Pathologic Diagnosis — Fibro- 
adenoma 

Case V — Benign tumor in a male breast Aged sixty-seven , no historj of trauma 
This case clearly demonstrates a sharplj defined opacity bordered bv a fine line parallel 
with its circumference, which, no doubt, represents the capsule of the tumor There 
is also a general tendencj to the crowding of the linear striations Axillary and pec- 
toral areas are free from metastatic opacities Radiogi apluc diagnosis — Benign encap- 
sulated tumor Pathologic diagnosis — Encapsulated fibro-adenoma 

Case VI — Carcinoma with metastasis Aged fifty-eight, two children, no mis- 
carriages, menopause five years ago The radiographic examination of this patient 
shows the penetrating process of invasion which is so tjpically noted in malignant 
tumors, particularly carcinoma There are also a number of small irregular areas of 
opacity in the vicinity of the pectoral and axillary lymph-nodes These are metastatic 
malignant nodes 

Case VII — Carcinoma superimposed on abnormal involution with metastasis 
Aged fifty-three, one child, no miscarriages, menopause one jear ago These films 
show a general irregular appearance throughout both breasts, which is dotted in char- 
acter These characteristic dotted opacities are typically found in abnormal involution 
Superimposed on this condition there is also noted an invading opacity in the deeper 
portion of the breast There are also distinctly localized opacities in the axillary lymph- 
node area suggesting malignant metastasis Radiogi apluc diagnosis — (i) Carcinoma 
with metastasis (2) Abnormal involution both breasts Pathologic diagnosis — (1) 
Scirrhous carcinoma (2) Abnormal involution 

Case VIII — Calcified axillary ljmph-nodes Aged thirty-seven, no children, no 
miscarriages, not married The ljmph-nodes shown in these films are distinctly well 
defined and intensely opaque, while those of malignant metastasis are verj faint and 
ill defined Radiogi apluc diagnosis — Calcified ljmph-nodes of tuberculosis 

Dr J Stewart Rodman said that any attempt to make diagnosis more 
exact is certainly praiseworthy Being a surgeon, however, he is not sure 
but that sometimes X-ray men have somewhat vivid imaginations He does 
believe, however, that he could follow some of these conditions outlined on 
the plates by Doctor Seabold The clinical diagnosis of carcinoma of the 
breast and chronic cystic mastitis is not ordinarily difficult, and therefore 
until we have X-ray evidence of more positive value we had best go a little 
slow in accepting evidence which is contrary to clinical findings The most 
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cures m the operable and border-line cases were 356 per cent fiom opera- 
tion and 349 per cent from irradiation There was a primary operative 
mortality of 17 2 per cent and an irradiation mortality of 2 per cent 

The best lesults that have been reported in this country from the use 
of 11 radiation are those of Ward, who obtained a total salvage of 23 1 per 
cent with five-yeai cures of cases of stages I and II in 53 I per cent Hey- 
mann with similar treatment reports a total salvage of 22 4 per cent and in 
stages I and II, 44 4 per cent I11 his own clinic, cautery excision and radium 
have given a five-yeai cure 111 42 9 per cent , with a total salvage of 13 7 
per cent 

Dr Charles F Nassau said that lie believed that the use of X-rays 
across the abdominal cavity is frequently productive of damage Certainly 
in the hands of an expert the rays can be directed toward the prostate so 
that a recurrence can be taken care of but on at least two occasions the 
speaker has seen extensive adhesions of the bowel following this treatment 
in cancer of the uterus In operations for obstruction of the bowels after 
X-iay treatment of the uterus it is practically impossible to separate the 
adherent coils of intestine One patient recently operated upon in this city 
went to a rontgenologist of her own volition She was having bleeding from 
the uterus and it was supposed that she had cancer, perhaps she did Later 
she came to Philadelphia and went to another who continued the treatments 
She was finally operated upon for obstruction and the surgeon spent two 
hours trying to relieve the adhesions and did not succeed 

Dr John B Deaver remarked that the important point is to get the 
cases early and particularly those with laceration and erosion of the cervix, 
etc The treatment is too often determined by the rontgenologist and the 
family doctor, rather than by the experienced surgeon or the gynecologist, 
who should be much better able to decide the question of surgery or radiation 
Even surgeons of long experience find difficulties sometimes in determining 
the line of treatment to pursue The general impression held by the laity 
that radium and X-ray will cure carcinoma is 'wrong Only certain types 
of carcinoma are amenable to radium and X-ray and the truth should be 
given the laity' - Howevei, enthusiasm is sometimes not tinctured with the 
best judgment 

CHOLECYSTOSTOMY, ITS INDICATIONS AND RESULTS 

Dr E L Eliason and (by invitation) Dr L K Ferguson read a 
paper with the above title for ivlnch see page 370 
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tatic growths appearing in many paits of the body, there was considerable 
involvement of the right clavicle, and multiple tumors m the scalp, cranial 
bones and ceivical vertebra About this time the maximum growth of the 
tumoi in the stump was attained, the circumference was thirty-one inches (an 
increase of fourteen inches since January 22) The end of the stump had 
broken down over an area of five inches in diametei , from which there was a 
piofuse, foul, and ichorous discharge 

August 5, 1926, Coley’s toxins were again begun, the dose of 2 minims 
was increased daily by x minim until 17 minims were reached This was 
given daily until September 4 By this time the improvement was very 
marked The stump was much smaller, the supra-umbihcal mass had prac- 
tically disappeared, the areas of involvement of the scalp had disappeared, 
and the clavicular tumor had decreased considerably in size 

An additional series of toxin injections was begun on September 19 and 
continued for three weeks On November 22, the general condition of the 
patient was excellent, his weight was 147 pounds, a gain of 30 pounds since 
January 22 , the stump was seventeen inches in circumference, a reduction of 
14 inches since May The old wound of the stump had entirely healed, the 
growths of the abdomen, groin and scalp had disappeared, and the right 
clavicle showed only some degree of thickening and roughening The patient 
was discharged from the hospital December 5, 1926, apparently entirely well 
In February, 1927, he received further treatment with the toxins, a dose 
of 3 minims increased every third day until he was getting 30 minims 

After the case was published in July, 1927, a still further series of injec- 
tions was done 111 October, 1927 He has remained in excellent health ever 
since and has had no evidence of the disease either in the bones or soft parts 
It is now more than five years since the treatment was begun 

Doctor Coley said that in view of the remarkable recovery, the pathology 
of the tumor has aroused a good deal of interest The case has been classified 
by the Bone Sarcoma Registry committee (Case No 1143) as a Ewing's 
sarcoma The microscopic sections have been examined by a number of 
pathologists Regardless of the diversity of opinion as to the classification of 
this tumor, all agree that it is a highly malignant tumor No matter what the 
classification is, there is no doubt that they were dealing with a highly malig- 
nant tumor with numerous metastases to both bone and soft parts, which has 
been cured by Coley’s toxins alone without any other form of treatment 

ENDOTHELIAL MYELOMA OF THE FIBULA, METASTASES AMPUTA- 
TION TOXINS FOR THREE MONTHS PERMANENT RECOVERY 

Doctor Coley presented a youth who, at the age of eight years, was ad- 
mitted to the Hospital for Ruptured and Crippled m March, 1920 He had 
always been well until January, 1920, when he received a severe blow on the 
outer side of the right leg Shortly after he began to have pain in the leg, 
and a few days later a swelling developed which increased rapidly in size 
An exploratory operation showed some pus and marked thickening of the 
bone, this was extensively curetted The tumor grew very rapidly after the 
operation, and became fungating Doctor Coley saw the patient for the first 
time in June, 1920, when there was a large tumor occupying the lower two- 
thirds of the fibula, fungating over the central portion The glands of the 
groin were markedly enlarged 

Amputation was performed by Dr Armitage Whitman in June, 1920, im- 
mediately after which the toxin treatment was started The pathologic diag- 
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This case shows that it is possible to cure a very extensive giant-cell tumor 
of a long bone even after the bony shell and a considerable portion of the bone 
have been destroyed, and that it is possible to accomplish this with a much 
shorter period of disability than is ordinarily required for treatment by ladia- 
tion Furthermore, this and a number of similar cases treated by toxins alone 
prove that resection of the bone, as advocated by Bloodgood and others, in 
the treatment of giant-cell tumors, is entirely unnecessary, for once the disease 
is cured or eradicated, practically complete regeneration of bone follows with 
full restoration of function 

Doctor Coley said that he presented these cases that evening because, so 
far as he knew, there were no cases in medical literature comparable to them, 
that have been successfully treated by any other method of treatment Other 
recoveries under the toxins, quite as remarkable as these, could be cited 

He hoped that the end-results obtained might be sufficiently convincing to 
cause a much wider use of the method, not only in inoperable metastatic bone 
sarcoma but in the earlier stages of the disease when it is possible to save the 
limb as well as the life of the patient In the first case presented this eve- 
ning, the Marine Hospital case, the limb in all probability might have been 
saved had the toxins been used before amputation 

It should be clearly understood that he did not advocate the use of the 
toxins in all cases of bone sarcoma They had learned by long experience that 
in the osteogenic type, with much new bone formation, neither toxins nor radia- 
tion have a marked effect If such cases are treated by conservative methods 
one not only fails to save the limb but greatly lessens the chances of saving 
the life by the delay incident to such treatment These cases should have 
immediate amputation followed by prolonged prophylactic toxin treatment 
This method, in his experience, had resulted in about 50 per cent five-year 
recoveries 

It is the highly cellular bone tumors of the osteolytic type, with little new 
bone production, the endothelial myelomas or Ewing sarcomas, that afford the 
most promising field for the use of Coley’s toxins , furthermore, these tumors 
are highly radiosensitive This would, theoretically, seem to justify the use 
of the combined method of treatment, 1 e , toxins and radiation A recent 
analysis of eighty-six cases of this type observed at the Memorial and the 
Hospital for Ruptured and Crippled shows twenty-two alive and well beyond 
the five-year period Only one case recovered under radiation alone although 
primary radiation was employed in no less than thirty-four cases 

In spite of these superior results following the use of Coley’s toxins, most 
of the recent literature on bone sarcoma omits any mention of the method 
The poor results of surgery have been stressed so much that there is at present 
a growing tendency to treat all types of bone sarcoma by radiation, and this 
in spite of the fact that few of the men who are using this method have any 
idea of the end-results of such treatment He believed the Memorial Hos- 
pital to be the only hospital that has treated a sufficiently large number of 
cases of operable sarcoma of the long bones by radiation, with a careful fol- 
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Dr Allan O Whipple said that the cases m which the serum has been 
used at the Medical Centre had not responded to the treatment In using 
the fluid, if the patient shows no evidence of response to the ordinary dosage, 
should it be increased notwithstanding the patient’s maiked reaction ? Also, 
whether in the Ewing type of tumor with metastasis would one be justified 
in pushing the dose to the same point as was done in the case treated at the 
Marine Hospital ? 

Dr Burton J Lee explained that Doctor Coley, in stating that radiation 
had been given up at the Memorial Hospital, referred to the osteogenic sar- 
comas, not the endothelial myelomas which are highly radiosensitive and 
respond very well to radiation 

Dr Coley, in closing the discussion, stated that the toxins were bacterial 
rather than chemical in composition 

The susceptibility of the patients to the toxins varies greatly For this 
reason he advocates a very small initial dose, not over one-half minim, 
injected intiamuscularly, and increasing by one-half minim, or, if the patient 
is not very susceptible, by one minim a day, up to the point of producing 
a reaction of I02°-I04° T The dosage may be estimated accurately by 
diluting the toxins with a little fleshly boiled water The temperature is 
the guide to the dosage In his early work, Doctoi Coley used local injections 
made directly into the tumor itself, but later on he substituted the intramuscu- 
lar injections During the last three or foui years Dr Bradley L Coley and 
he himself have been using intravenous injections in a number of cases, and 
with, apparently, improved results over the intramuscular He was not 
prepared to advocate the intravenous injections as a routine measure At 
any rate, the patient’s subceptibility should always be tested first by intra- 
muscular injections For the intravenous it is necessary to begin with a much 
smaller dose, not over i/ioo minim, diluted with sterile saline solution, if 
no reaction follows, use 1/90, then 1/80 minim and so on, until the desired 
reaction has been obtained The temperature usually rises to I03°-I04° after 
the first intravenous injection However, the patient’s susceptibility rapidly 
diminishes, and after six months’ treatment Doctor Coley has given as high 
as 30 minims intravenously 

As to the period of time coveied by the tieatment, Doctor Coley stated 
that no definite rules could be laid down that would apply to all cases The 
case of Doctor Lilienthal, referred to this evening, with extensive involve- 
ment of the spine, ribs and mediastinum associated with complete paraplegia, 
recovered under only eleven doses of toxins Doctor Coley believed it better 
to err on the side of giving the treatment too long rather than stopping too 
soon In the Marine Hospital case (first patient presented this evening) 
the treatment was given by men who had had no previous experience with 
it This, and many other cases, he believed, answered the criticism that he 
was the only one who could get results with the toxins 
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Since this time, nearly one year and nine months ago, the wound has re- 
mained solidly healed, the scar slowly retracting, and the patient has been 
gradually improving in health and gaining in weight, despite the fact that the 
pneumothorax has persisted January 14, 1930, and February 18, 1930, 
X-ray examinations showed the right lung to be much clearer and a definite 
accumulation of fluid with a distinct level at the bottom of the pneumothorax 
cavity The inner pleural wall has increased considerably in thickness Pre- 
sumably the fluid 111 the cavity was sterile as the patient had no fever, al- 
though at this time she complained of pain in her right chest and also of 
violent attacks of coughing, especially when she lay on her left side, but there 
was no expectoration These symptoms, which were probably due to the 
irritation from the accumulated fluid disappeared within a few months for 
seemingly no special reason except, perhaps, because of the spontaneous 
absorption of the fluid Since then she has been perfectly well 

Her last examination was made January 6, 1931, by Dr James Alexander 
Miller, who reports the condition of her right lung very satisfactory, although 
the X-ray examination still shows the pneumothorax in the upper, outer third 
of the chest The cavity is somewhat smaller than on the previous examina- 
tion and does not contain the fluid that was noted at that time The thick- 
ening of the pleura on the inner w'all has increased slightly and one fibrous 
band running obliquely across the cavity stands our prominently The par- 
tially expanded right lung is quite well aerated The fluid has presumably 
been absorbed, but evidently the rigidity of the w'alls of the pneumothorax 
has prevented the expansion of the lung and the absorption of the air 

This case demonstrates that an empyaema cavity can apparently become 
sterile and heal permanently in spite of a persistent post-operative pneu- 
mothorax and is presented because its course is completely at variance with 
the usual conception of the mechanism involved in the healing of an empyaema 
cavity The general impression has always been that an empyaema cavity 
can only close with expansion of the lung and obliteration of the space be- 
tween the surface of the lung and the thoracic rvall Where the lung cannot 
fully expand, due to cicatrization and rigidity of the visceral pleura, it has 
always been assumed that the residual cavity must fill in by granulation, 
or, if that is not possible because of its shape or size, then a more or less 
extensive thoracoplasty to collapse the chestwvall, or a decortication of the 
lung, or both, were necessary 

During the war, Carrel advocated the Dakinization of the empyaema 
cavity, freshening of the wound edges, and closure of the thoracic wall by 
suture when the cultures from the cavity had become sterile During the 
influenza epidemic of 1918, the speaker experimented with this procedure at 
United States Army General Hospital No 1 at Williamsbndge, New York, 
and he had an occasional success, the wounds healing by primary union and 
remaining closed, the air of the pneumothorax being promptly absorbed and 
the lung expanding These successes, however, occurred only m a very special 
type of case — namely, 111 a streptococcus infection, with a rather acute, recent 
empyaema, with a relatively thin, seropurulent exudate, and with compara- 
tively slight changes m the pleura Doctor Stetten’s feeling at the time was 
that the only cases in w'hich one could hope for success were cases where either 
one or more simple aspirations might have accomplished the same result He 
never sav r a satisfactory result from this procedure in the pneumococcus 
infections, with a thick, creamy, purulent exudate, with masses of fibrin, and 
with any degree of pleuritic infiltration 
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to the patient so far inasmuch as it has helped to obliterate the existing 
bronchiectatic cavities 

Dr Alexis V Moschcowitz stated that he had seen a number of cases 
of empyaema which healed and which remained healed with a pneumothorax 
He originally made this observation during his service on the Empyaema 
Commission during the war and he had explained in previous articles the 
definite healing of the empyaema cavity by absorption and rarefaction of the 
air within the pneumothorax and subsequent expansion of the lung 

Dr Carl Eggers said that ordinarily one should not consider an empyiema 
healed until the cavity has been completely obliterated The lung has to be 
re-expanded and form contact with the parietal pleura Usually this takes 
place as healing progresses Sterilization of the cavity and obliteration go 
hand in hand 

Occasionally, however, one finds a patient in whom the outer opening 
closes before the lung has fully expanded If m such a case infection is 
still harbored within, recurrence will develop, but if the cavity is superficially 
sterile the patient may get well that way Doctor Stetten’s patient evidently 
belongs to this group 

Great interest attaches to the reason for the nonexpansion of the lung in 
these cases A lung expands as soon as an exudate has been evacuated unless 
dense adhesions bind it down Even m pneumothorax treatment of pul- 
monary tuberculosis constant refills are necessary to keep the lung compressed 
What, then, is the diffeience between the usual empyaema cases and those m 
whom the lung fails to re-expand ? One must differentiate between lung 
compression and lung collapse In the ordinary empyaema and in artificial 
pneumothorax pressure is made on a lung with an intact covering In such 
a lung the normal mechanism tending to expansion is operative If, how- 
ever, a perforation through the visceral pleura is piesent, such as one finds 
as the result of perforation of a lung abscess, the lung collapses and the 
normal respiratoiy mechanism for that lung is changed In such a collapsed 
lung fibrous tissue changes may take place, interfering with normal re-expan- 
sion even if the perforation eventually closes The usual tieatment required 
in this type of a case is some form of thoracoplasty 

Doctor Eggers then showed slides of a case m which healing had also 
taken place in the presence of a large cavity The patient was admitted 
seven years ago with an acute pyo-pneumothorax There was considerable 
tension within the chest and with the patient lying on the side a fluid level 
was visible After prolonged drainage and treatment by the Carrel-Dakin 
method, the cavity became sterile but the lung failed to re-expand Healing 
took place, nevertheless, and the patient has remained well 

Dr Edwin Beer agreed with Doctor Moschcowitz as to the two methods 
of healing empyaemata He w as under the impression that healing took place 
with the formation of pneumothorax, as illustrated by Doctor Stetten’s case, 
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that there is a great variation in the susceptibility of different cancers to 
irradiation, from the anaplastic cell types to the more highly differentiated 
tumors, and in those that approach the normal structures closely, clinically 
and histologically, it would be illogical to expect a considerable difference 
between the tumor and the normal tissue in the reaction to irradiation So 
it is not surprising to note that some cancers are wholly resistant from the 
beginning and that m others the first favorable effect of irradiation upon the 
tumor is often followed, sooner or later, by a progressive cancer growth which 
is wholly resistant to further irradiation Corollary to this is the observation 
that cancer tissue that persists after irradiation may grow and infiltrate less 
rapidly than untreated cancers or those recurrent after operation This is 
less a consequence of destructive changes in the cancer cells than of the 
fibrosis and the sclerosed blood-vessels in the field in which they he, i e , 
a simple expression of poor nutrition The two primary cases presented by 
Doctor Adair illustrate both of these points very well Though apparently 
well clinically, these patients still have active cancer cells in the breast, as 
shown m the biopsy examination, and they have not been cured , but the 
cancer foci have given no other evidence of their presence for six years, 
and in this unfavorable soil the apparent latency may continue 

The diagnosis of cancer of the breast from clinical findings alone without 
microscopic examination may be fairly dependable m typical cases, but ex- 
perience and laboratory records have shown many errors L Duncan Bulkley, 
in his book “Cancer of the Breast,” collected 250 cases from his private 
practice, in nearly all of which the diagnosis of cancer had been made by 
“competent physicians and surgeons”, but many of the tumors had disap- 
peared spontaneously under the treatment by diet alone, and obviously these 
were not cancers For statistical purposes, therefore, purely clinical diagnoses 
of breast cancer have a doubtful value, and it is misleading to contrast, in 
table form, the end-results of the irradiation treatment of such cases with the 
results of radical surgery in histologically proven cancer cases He was in 
full agreement with Doctor Adair, however, m considering biopsy a danger- 
ous procedure in breast cancer 

In tabulating the end-results of the radical operation for cancer of the 
breast, it is considered a surgical failure if the patient has died from cancer 
In fairness to surgery, it should be noted whether the cancer death was caused 
by a recurrence, local or regional, or by a distant metastasis without local or 
regional recurrence Comparative tables for irradiation veisus surgical treat- 
ment, then, should deal primarily with such local or regional cancer persistence 
alone Following a comprehensive operation, recurrences at the site of the 
breast or in the regional lymph-nodes are infrequent , and the late fatalities 
are usually due to metastases chiefly in the lungs or the bones, and to a less 
extent, in the liver and other organs The underlying histologic reason for 
this, apart from the lymphatic transit to the blood-stream, lies 111 the presence 
of invading cancer cells in the small veins, and this constitutes a weak spot 
in the treatment of this disease It has been repeatedly recorded in the 
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The patient, following operation, continued a tendency to looseness of the 
bowels which has been helped by including 2 or 3 bananas a day in his diet 
Doctor Smith presented also a woman, sixty years of age, who was 
admitted to St Luke’s Hospital in February, 1920 The chief complaint 
was rectal bleeding For four months there had been increasing constipa- 
tion, weakness and loss of appetite, for the past month pain and bleeding 
from supposed hemorrhoids Just within the anal sphincter on the posterior 
and lateial wall there was an ulcerating tumoi about 2 j 4 centimetres in 
diameter It was movable An operation was planned moie as a palliative 
procedure than with the hope of cure A left inguinal colostomy and a perin- 
eal excision of the rectum with suture of the amputated end of the bowel to 
the perineal skin was carried out The pathologic report states that the 
growth was continuous with the mucocutaneous margin, that it occupied 
almost the entire length of the section there being less than 1 centimetre of 
normal mucosa above and that it involved the entire muscle coat The diag- 
nosis was carcinoma of the rectum, squamous-cell type The patient made 
an uneventful convalescence and was discharged on the twenty-third day 



Fig 1 — Pol>posis of rectum and sigmoid with carcinomatous ulcer 

She has remained under observation 111 the follow-up clinic since and up to 
date, more than eleven years, there has been no recurrence found 

The case demonstrates that 111 selected cases when the radical operation is 
contraindicated a more conseivative procedure may be well worth while 

Dr Frank S Mathews recalled a case of carcinoma involving the anal 
sphincter which has remained well for six years, and which was treated 
somewhat like Doctor Smith’s case The operation was entirely through the 
perineum The proximal bowel was sutured to the skin but at a later time, 
because of the absence of sphincter, a very extensive prolapse of rectum 
occurred which requires a T-bandage for its partial control The patient 
declines any suggestion of operative lehef 

Dr John Douglas said that he had had two cases of squamous-cell 
epithelioma of the rectum near the anal margin The first one was operated 
on more than two years ago by a complete local excision of the tumor and 
microscopic examination revealed carcinoma More radical operation was 
advised and refused The patient has remained well ever since with merely 
this local excision and radiotherapy The other patient, an old woman, was 
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freely movable, not attached to the skin, but connected with underlying struc- 
tures It feels elastic or cystic, not tender No palpable nodes are present in 
the neck, except two in the right submaxillary region The right lobe of the 
thyroid is enlarged, and there is a separate nodule corresponding to the 
isthmus 

Under intranasal ether, opeiative removal of the mass in the left side of 
the neck was made August 15, 1930 There was found a rounded, lobulated 
tumor some 4 centimetres in diameter and about 2 centimetres thick It 
was encapsulated and lobulated It felt soft and the cut surface had a yel- 
lowish mottled appearance almost like liquefaction-necrosis As the upper 
anterior portion of the tumor was dissected, two or three drops of what 
looked like pus appeared but no abscess cavity was found , this liquefaction 
being due to degeneration of epithelial cells often seen in neoplasm of branch- 
logenic origin 

The report on the tissue from the surgical pathology laboratory was 
as follows 

A composite tumor of the parotid consists of a tumor mass measuring 4 b\ 3 5 
centimetres It is entirelj covered bv a thin connective tissue capsule except where it 
has been cut open It is roughlj oval and its surface shows a few small lobulations It 
is firm and resilient to palpation Upon section the cut surface is muddv graj and 
contains several somewhat vellowish areas scattered throughout At one margin there 
are numerous ecchjmoses The cut surface is not extreme!} hard No mucinous areas 
can be seen Microscopic sections show an unusual picture The bulk of the mass is 
composed of lymphoid tissue containing large germinal centres Running throughout 
all the lymphoid tissue there are numerous large alveolar spaces lined b> three or four 
lajers of pale, cuboidal or polyhedral epithelial cells that are verj uniform m size, shape, 
and staining qualities and which show no mitotic figures Their cvtoplasm is verj 
finely granular, and the} have rounded or oval vesicular nuclei and often contain distinct 
nucleoli In the cells immediate!} bordering the lumen mam of the nuclei tend to be 
hyperchromatic Within the alveoli there are large masses of granular debris, 
desquamated epithelial cells and numerous cholesterol costals The epithelial cells have 
clear-cut basement membranes, and 111 no place do the cells appear to be actually invad- 
ing or infiltrating the lymphoid tissue The shapes of the alveoli are not markedh 
irregular but are rounded, oval, or dumb-bell 111 shape In some areas there are papillar} 
projections of this same epithelium extending into the lumen and in these the epithelium 
rests upon delicate connective tissue stalks or are broader and more club-like and their 
bulk is made up of lymphoid tissue and their centres frequentl} contain germinal centres 
A section of the lymph-gland removed from the outer surface of the tumor mass show's 
nothing unusual A small fragment of parotid salivar} tissue is attached to one margin 
This is an extremel} rare tumor and most closel} resembles the branchiogenic adenomas 
described bv Lubarsch These are due to embr}ologic rests resulting from a pinching-off 
of portions of the early oral epithelium and mesench}me This does not have the appear- 
ance of a malignant tumor or of a metastasis from a malignant tumor 

When seen two and seven months after operation the neck was apparent!} cured of 
the original disease No enlarged nodes were felt There was slight diffuse enlarge- 
ment of the th}roid gland 

Doctor Haxtord presented also a man, forty-five years of age, who first 
came to the Presbyterian Hospital in January, 1931, with a large swelling m 
the left side of the neck, but otherwise well and doing his usual work Five 
years previously he had first noticed a small lump 111 the same side of the 
neck — the size of a marble It felt hard and movable It had gradually 
increased to the size of a goose egg About three years ago the mass was 
removed at an out-of-town hospital Tonsillectomy was done at the same 
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This is rather a poorh differentiated squamous-cell epithelioma, apparentlj brancluo- 
gemc in origin and differs from the biopsy sections removed several \ ears ago in that it 
contains at the present time almost entirely epithelial elements rather than epithelial and 
lymphoid elements as seen previously It seems to be a rather slow-growing tumor but 
the metastasis in the lymph-glands would indicate that the prognosis was not good 

This is an exceptionally rare sequel of tumors of branchiogemc origin and to predict 
the rapidity of its course would be extremely hazardous 

Diagnosis — Squamous-cell epithelioma (branchiogemc tipe) of lateral neck region 
with metastases to cervical lymph-glands 

This patient was presented because of the unusual finding of branchio- 
genic adenoma which apparently gave rise to a scjuamous-cell epithelioma — 
rarely seen m branchiogemc tissue 

It is important, as a general rule, to remove eaily all neck tumors no 
matter how innocent in appearance 

TUBERCULOSIS OF THE CERVICAL AND AXILLARY LYMPH-NODES 
WITH ERYTHEMA INDURATUM OF THE LEGS 

Dr John M Hantord presented a young woman, eighteen years of 
age, who first had enlarged nodes in the neck at the age of eight years She 
came m March, 1924 at the age of eleven, to the Presbyterian Hospital with 
numerous lesions m the left side of the neck— an abscess a sinus, and several 
firm nodes, evidently tubeiculous The lungs weie considered clear except 
for enlarged hylus regions shown in the chest X-rays There was a slight 
anjemia The tonsils and adenoids weie enlarged 

She was treated first by excision of the disease in the upper part of the 
neck The tissue proved to be tuberculous Nine days later the tonsils were 
removed and showed on tissue examination only chronic tonsillitis Five 
days later she was discharged from the ward m good general condition, but 
with enlarged supraclavicular nodes, an unhealed wound in the left side of 
the neck, and enlarged left axillary nodes recently noticed 

At the age of fifteen after seven years of continuous lymph-node tuber- 
culosis there was a new flare of disease in the neck with erythema indura- 
tion of the tuberculous (Bazin’s disease or papulo-necrotic tuberculide) 
type, the typical lesions of which appeared on the legs Five months later, 
five years after our first treatment, she was in good condition, but still 
showed disease in the right side of the neck, and the leg lesions, which now 
were troublesome 

By last August the legs were much better and the neck and axilla were 
apparently healed At the end of a summer of sunshine and rest, and good 
hygiene, she was practically well, only to suffer severe leactivity in the right 
neck and in the legs In December last she was readmitted to the hospital 
After improving her general resistance a radical light neck dissection and 
removal of a caseous left-node was made under avertin and intra-nasal ether 
anaesthesia Enlarged nodes, a sinus, and a cold abscess were excised, and 
showed tuberculosis in a tissue examination A biopsy was made from one 
of the leg ulcers on the lower calf, and the dermatologic laboratory reported 
their histologic diagnosis to be papulo-necrotic tuberculide The blood Was- 
sermann was negative 

She was again operated on in early February, 1931 to remove the last 
vestige of active apparent lymph-node disease This was in the right axilla 
from which tuberculous nodes were cleaned out February 6 

In the follow-up clinic, two weeks ago, the general condition was excel- 
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pulsation of the left globe was felt on deep pressure — no visible pulsation 
The blood pressure was I 70/100, the pulse about 70 There have not been 
any signs of cerebrospinal lues The patient has been said to be hyper- 
sensitive to Salvarsan The general physical examination was essentially 
normal A few hyalin casts were found in the urine, the blood Wassermann 
was strongly positive Rontgen-ray studies of the skull showed nothing 
abnormal, both in November, 1930, and in March, 1931 It was assumed 
there was a fracture of the base, not detected 

Digital compression of the left common carotid artery stopped the sub- 
jective and objective bruit If continued for two minutes he felt numbness 
and weakness m the right extremities 

The treatment, started in late November, consisted mainly of digital 
compression of the left common carotid artery, followed December 12 by 
partial occlusion of the left internal carotid artery The compression was 
made three or four times daily, mostly by the patient, though supervised by 
a nurse The period was slowly increased from two to fifteen minutes at 
a time 

The occlusion was done under regional anaesthesia A Matas-Allen alum- 
inum band was applied to the artery so that the bruit was barely heard over 
the left globe T he patient began to improve in every way The next day 
no bruit at all was detected He felt better than at an)' time since the acci- 
dent The eyes greatly improved in every way He was kept quiet in bed 
On the ninth day after the operation he developed within a few hours (the 
details are not known) a complete hemiplegia affecting the right side and 
involving the speech centre so that he was completely aphasic 

Various types of physical therapy were begun soon after this accident 
and lie has recovered enough to walk and to make himself understood 

e left the hospital January 24 with no subjective or objective bruit, 
no pulsation of the globes, no retinal haemorrhages, slight vascular conges- 
tion, and with exophthalmometnc readings of 24 <5 in the right eve and 2 % 5 


y the middle of February he began to detect the bruit starting in the ear, 
and it became audible with the stethoscope, loudest over the left globe, and 
also quite loud in the neck, just above the recent operation scar All of the 
pre-operative eye findings returned Blood pressure was iys/ioo It was 
evident that the aneurism had recurred and that its course would be pro- 
gressively worse He was readmitted to the hospital February 26 

t a been planned at the start to follow the partial occlusion by a com- 
plete occlusion of the artery at a second operation, and, at the second time, 

0 ligate the left internal jugular vein The partial occlusion evidently became 
complete spontaneously and caused the hemiplegia from softening of the 
left cerebral hemisphere due to inadequate blood supply It was decided, 
therefore, at the second operation, to ligate the vein, which was done March 
Wtn 1 in 4 te 1 rnal : caro ^ ld artery was found completely occluded No cause 

1 „ C , )rui ea [ in t ie ne<dv was found The vein was smaller rather than 
larger than usual 


.1 vein ligation, the bruit is less loud but still present, loudest over 

pl m globe and in the left side of the neck But the bruit cannot be 
!. n f ec y igital compression anywhere — not even of the right common 

wnii'i 1 ' lr , e 7 ( , 11 ls doubtful, therefore, whether a right carotid occlusion 
would be helpful even if it were safe 

He now presents a right hemiplegia with motor aphasia, with partial 
reco\ ery, a persisting arterio-venous communication with symptoms improved 
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the fracture site becomes painful and tender and remains so for a while, to subside 
on rest 

Film of the right lower leg m stereoscopic views reveals the presence of an old 
fracture at the junction of the middle and lower thirds of the tibia and fibula There 
has been a considerable amount of bone production about the fracture line of the tibia, 
but nothing is present to suggest bone union The fracture line is still sharply outlined 
It is possible there is fibrous union but one is unable to see it on the films There is 
slight overriding of the fragments of the fibula and no attempt at callus formation about 
the ends of the fragments The bone about the ankle shows marked decalcification 
apparently due to disuse There was slight angulation at the fracture site, very slight 
mobility, considerable tenderness, and pain on the demonstration of the slight mobility 

March 24 1930, Doctor Bull exposed the site of fracture by incision, 15 centimetres 
The tibia was enlarged, twice its normal diameter, mainly anteromesially The line of 
fracture w'as clearly demonstrated and the union seemed to be fibrous The sinus track 
on skin led to a small abscess containing a split-pea-sized sequestrum 011 anterior cortex 
at the anterior edge of the bone The infected bone was apparently confined to an area 
measuring 3 centimetres m diameter Tissue 111 medullary cavity appeared normal 
The overlying skin was excised and the bone removed by chisel to leave an anteromesia! 
and posterior shell The resulting saucer measured 3 5 centimeters in depth and width 
and 12 centimetres 111 its greatest length The cavity was packed with Mikulicz tampon 
of vaseline gauze, and a plaster-of-Paris circular splint applied to include lower third of 
thigh and foot 

The next day, through a window cut in this plaster exposing the bone cavitv, the 
vaseline gauze was removed, the wound surface made to bleed throughout by rubbing 
with gauze, and the blood-filled cavity packed with sterile-powdered chemically' pure 
calcium carbonate and triple calcium phosphate 111 proportions of one and three The 
powder was well mixed with the blood in the cavity, and filled the whole cavity to the 
skin surface It was covered by vaseline gauze and the window replaced m the plaster 

The cavity was inspected two weeks after placing of the calcium, and note made 
that the cavity was filled to half its depth with firm granulation tissue containing numer- 
ous areas of whitish discoloration due to presence of calcium in the tissue 

A new plaster casing was applied This was removed on May 3, five and a half 
weeks after placing calcium, and the wound was found completely filled with the same 
type of tissue, which was actually exuberant above the skin level Adhesive strapping 
was applied to aid in the epitheliazation of the granulating area On Mnv 7 he was 
discharged with clinically solid union, and with no splints, six weeks after placing the 
calcium X-ray one month later showed firm bony union through the shaft of the 
tibia The picture shows no evidence of the cavity that was created at operation Sub- 
sequently the skin scar required some surgical attention, and there are some minor static 
troubles due to a slight angulation Twenty weeks after the original operation the 
patient was driving a car without anv difficulty At nine weeks the patient was walking 
on a leg brace , at fourteen weeks without brace except for protection in street At 
sixteen weeks he was vv ithout brace support Bony union was present at six weeks 
and cure of the osteomyelitis and obliteration of the operative defect 12 by 3 5 by 3 5 
centimetres was present at twelve weeks, despite the fact that the operative procedure 
for the cure of a low' -grade osteomyelitis and non-union embodied the removal of a 
great deal of bone as the essential procedure 

Case II Male, aged twenty-six years, admitted to the Fracture Service of Pres- 
byterian Hospital, October 20, 1930, eight weeks before admission sustained a compound 
fracture, with comminution 111 the mid-portion of the tibia This was reduced under 
anaesthesia at another hospital and placed in circular plaster, with a window through 
which dressings were done for the compounding wound Has been on crutches with 
slight weight-bearing on plaster since 
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DELAYED AND NON-UNION IN FRACTURES IN THE ADULT 

Dr Clay Ray Murray then read a paper with the above title for which 
see page 961, vol xcm, May, 1931 

Dr William Darrach said that this series of experimental investiga- 
tions, both clinical and laboratory, is of special interest because it presents 
a different point of view Previously, in trying to do something for these 
discouraging cases of delayed or non-union, the speaker had a mental picture 
of something that would bring the ends of the bone together so that the ends 
of the bones would heal He now had a different point of view , that is, to 
bring the ends of the bone in such apposition that granulation tissue could 
form from the soft parts to form new bone Doctor Darrach agreed with 
Doctor Murray that the source of new tissue which unites the ends of broken 
bones takes on the character of granulation tissue and goes into the stage of 
calcification and ossification This point of view will probably effect con- 
siderable change in future technic Some of Doctor Murray’s cases have 
shown astonishing results In the early stage of granulation tissue they 
present a picture of healthy red granulations but they are hard rather than 
soft The way the cavity fills in is very encouraging The only new thing 
about this treatment is the introduction of artificial calcium as a source for 
new bone formation, for the rest of the treatment is the same as the Orr 
treatment which is safe and sound if all the points are observed 

Dr Seward Erdman said that while the conception of new bone forma- 
tion as brought out by Doctor Murray was interesting he could not see that 
it is the only way to bring about bony union Two years ago, Doctor Pascal, 
of the Neckar Hospital in Paris, gave a talk at the French Hospital in which 
he showed some slides illustrating a method which he had found successful 
for fractures of the tibia He used a metal collar from four to six inches 
wide which he placed about the fractured bone beginning just above the 
malleoli and reaching pretty well up the tibia It took the place of external 
splints According to Doctor Murray’s theory, this should have deprived the 
bone of granulation tissue which is supposed to come from the muscle and 
yet Doctor Pascal reported prompt and astonishing results 

These metal collars of Pascal had some fenestrations — to permit fasten- 
ing — as in the Parhan bands, but Dr H H M Lyle, who discussed the 
matter with Doctor Pascal, states that Pascal claimed the same good results 
when solid metal collars were used 

If this be true, Doctor Murray’s theory would not appear to explain 
all cases 

Dr John J Moorhead remarked upon the apparent ease of obtaining 
union by the introduction of the calcium preparations Other things had 
been used with the same idea in view, such as egg-shell and sea-shell There 
were certain theoretical objections to the procedure because foreign bodies 
were introduced and in bone work particularly it had been found that auto- 
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THE ABDUCTION METHOD CONSIDERED AS A STANDARD 
ROUTINE IN THE TREATMENT OF FRACTURE OF THE 
NECK OF THE FEMUR 

Now that a method is at command which is adequate to assure the 
primary essentials of success, it has been demonstrated that union of the 
mtracapsular fracture, once considered a remote possibility, may be attained 
in the majority of cases, the only debatable question being of percentage of 
the cases in which there is an actual incapacity for repair The latest statis- 
tics compiled by Reggio give the results in forty-nine cases treated by the 



Fig i Fig 2 

Fig 1 — A typical transcervical fracture 

Tig 2 — Taken through the plaster showing the ineffectne application of the abduction method The 
prominent trochanter minor indicating outward rotation of the proximal fragment 

abduction method at the Massachusetts General Hospital The patients were 
of an unfavorable type, 59 per cent being over seventy years of age Yet 
union was attained in 66 per cent of the cases m which the treatment was 
carried to a conclusion (Journal of Bone and Joint Surgery, October, 
1930 ) 

This presents a striking contrast to the results recently reported from the 
Charity Hospital at Berlin of 136 cases treated by conventional methods m 
which there was union in but 6 per cent (Archiv f Orth u infall Chir , 
May, 1930 ) 

Doctor Reggio, in comparing reports on the abduction treatment, finds 
it difficult to reconcile the discrepancies, bony union varying from 50 to 90 
per cent and the rate of mortality from 5 to 29 per cent It would seem 
that the most reasonable explanations are the selection of cases and the 
relative efficiency of the treatment Formerly transcervical fractures in 
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when it is officially conceded that fracture at the hip is amenable to the rules 
that govern the treatment of other fractures and entitled therefore to the 
same protection, there can be no alternative to the treatment that has made 
the common standard practicable For with this means at command one who 
cannot present evidence that he has made success possible will be held respon- 
sible for failure Royal Whitman, M D , 

New Yoi k, N Y 

BASAL CELL CARCINOMA OF THE PENIS* 

In a recent study of fifty cases of cpidcnnotd carcinoma of the penis, 
Colby and Smith (Jour Urology, vol xxv, No 5, p 46) divided them, 
according to their histologic appearance and clinical course, into groups of 
low and high degrees of malignancy They found that at least half of them 

(26) belonged to the 
former group while the 
remainder (24) belonged 
to the latter Basal cell 
carcinoma of the penis is 
so rare that a cursory ex- 
amination of the litera- 
ture and a consultation 
with two capable patholo- 
gists has failed to reveal 
the record of a case of 
the relatively non-mahg- 
nant type of tumoi (so located), which is described in the following case 

September 23, 1925, a sixty-seven-} ear-old man came to me complaining of a small 
lump near the end of his penis He was of the lean type, apparently in good health and 
had no other complaints There was no loss of weight His past history is irrelevant 
He had noticed the lump about nine weeks before I first saw him Examination of the 
penis b} inspection revealed ver} little There was a very slight bulge outward just 
above the meatus and on separating the lips of the meatus a slight bulging in of the roof 
of the urethra could be detected But apart from a slightly granular appearance of the 
glans and the urethral mucosa over the bulging part, the glans and urethra appeared to 
be normal On palpation of the glans, however, one could distinctly outline more or 
less definitely an elongated mass which apparently was shaped like a jelly bean It was 
about centimetres long and a little over J 4 centimetre m its transverse diameter It 
did not feel hard but was firm enough to permit of definite palpation and seemed to lie 
on top of the urethra and run more or less parallel to it (Fig 1 ) 

Under local anvsthesia a small piece of the lesion, including a little bit of the 
meatus, was removed for microscopic examination The specimen was examined in the 
Cornell Medical College laboratorv b\ Doctors Ewing and Smith who reported it to be 
a basal cell carcinoma, chmcall} non-imhgnant (Figs 2 and 3 ) 

Since this is the tjpe of neoplastic growth that usually responds well to radium, 
radium therapy was decided upon October 18, 1929, a gold seed containing 1 milhcuries 
of radium emanation was implanted into the growth I attempted to place this seed as 
near the centre of the mass as possible About two weeks later the patient was seen 

*Read at a meeting of the American Association of Genito-Unnary Surgeons, 
June 4, 1931 



474 



BRIEF COMMUNICATIONS 


STRANGULATED FEMORAL HERNIA OF FALLOPIAN TUBE 

It is very rare that the Fallopian tube escapes through the femoral canal 
into the sac The tubes as a rule are on a lower level than the femoral 
opening The following case therefore is worthy of record 

Cash Report — Mrs A H, fifty, married, four children, normal deliveries Previous 
history negative except for metrorrhagia for past few jears Patient was diagnosed to 
have a bleeding fibroid uterus Four dajs prior to admission to hospital for removal, 
the patient noticed for the first tune a mass in the right femoral region about the size 
of a small tangerine which graduallj increased in size to that of a large orange She 
complained of pain and tenderness m the region of the mass She was admitted to the 
United Israel-Zion Hospital on March 30, 1931 When admitted there was a mass about 
the size of a large fist in the right inguinal region, quite tense, tender, skin freelv mov- 
able over it, fixed to underiving structures, no impulse on coughing, irreducible and flat 
on percussion Vaginal examination revealed the uterus to be about three times its 
normal size, somewhat tender, pulled over and fixed to the right From the general 
appearance of the mass one would make the diagnosis of a strangulated femoral hernia, 
which most often contains small intestine 

Under spinal anaesthesia the sac was exposed It was about the size of 1 large fist, 
of dark plum color, it was dissected down to its neck which was found to be right 
underneath Poupart’s ligament and firmlj constricted at the site of the femoral ring 
As the sac was incised there was an escape of about half a glass of blood} fluid In the 
sac was found a swollen cedematous tubular mass about the size of a frankfurter sausage 
Its distal end was rounded and club shaped, and its proximal end was constricted at the 
neck of the sac At first sight it appeared like a small intestine but it onl} had one limb 
of a loop, on close examination it proved to be a strangulated cedematous right Fal- 
lopian tube 

The mass could not be reduced with the same ease as strangulated small intestine as 
it was practically a solid tumor mass with its diameter much larger than the opening of 
the femoral canal A salpingectomy was accordinglv done This was readil} accom- 
plished by pulling on the tube and its mesosalpinx until the cornu of the uterus could be 
felt with the finger When the tube, which corked the femoral canal, was removed, a 
large amount of blood} fluid escaped from the peritoneal civit}, apparent!} due to some 
impaired circulation of the broad ligament and right ovarv The sac was quite thick and 
cedematous O11 its outer surface was a thick layer of pendulous, polypoid, preperitoneal 
fat It was dealt with as an ordinar} femoral hernia, ligating the sac at its neck, high 
up, and removing it The under surface of Poupart’s ligament was then sutured to the 
pectinaeus muscle and fascia with interrupted chromic No 2, thus obliterating the 
femoral canal 

A h}sterectoni} was then proceeded with This was done through the original 
skin and fascial hernial incision These tissues were retracted toward the mid-Ime and 
the right rectus sheath vv ith the peritoneum were then incised More blood} fluid 
escaped The abdominal cavit} was explored The uterus was found to have a good- 
sized fibroid in its bod} and small fibroids in its cervical portion One could then also 
see the ligated stump of the right tube and the ligated neck of the sac pulled upwards 
away from the femoral canal With no difficult} a complete h.vsterectomy was done 
including both ovaries, left tube, and cervix The entire procedure, the salpingectom}, 
herniaplast} , and h} sterectoni} , with complete closure, lasted thirt} minutes 

The patient had a ver} satisfactory convalescence The wound healed b} primarv 
union Looking at the scar, which is typical for a herniaphst}, one has to stretch his 
imagination to believe that a hvsterectom} was performed through such an incision 
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BRIEF COMMUNICATIONS 


2 Introduction of grooved-director alongside of the needle Withdrawal 
of the needle 

3 Introduction of blunt dressing forceps alongside of giooved-director to 
spread open the tract 

4 Enlargement of tract to the desired width by means of a knife 

The following features of this procedure are objectionable 

1 In introducing the grooved-director alongside of the aspirating needle 
after the cavity has been located, the surgeon often misses the cavity 
because he mtioduces the instrument for either too great or too short 
a distance 

2 The conventional blunt grooved-director produces considerable trauma 
by tearing through indurated tissue when introduced This is particu- 
larly true when dealing with inflamed pulmonary tissue 

3 The blunt dressing forceps produces similar trauma when introduced, 
and especially when the blades are spiead to tear open the tract more 
widely 

4 The procedure, if caiefully done, consumes considerable time 

In ordei to obviate the above-mentioned difficulties, a simple set of instru- 
ments which has simplified and rendered the procedure more precise, was 
devised The set consists of 

X Aspirating needles which are calibrated in centimetres 

2 A grooved-director similarly calibrated and bearing a sharp-cutting 
point 

3 A special pan of scissois which resembles an ordinary sharp-pointed, 
long-bladed pan, with the exception that the back of each blade is 
ground down to a fine cutting edge One blade and shank are cali- 
brated in centimetres 

In opening a deep-seated abscess with this set of instruments, the pro- 
cedure consists of locating the cavity in the usual manner with the aspirating 
needle, at the same time noting the depth at which pus is encountered This 
depth is readily visible on the calibiated needle The calibrated sharp-pointed 
cutting grooved-director is then readily intioduced alongside of the needle, 
for exactly the same distance, thus making sure that the tip of the grooved- 
director lies in the abscess cavity The aspirating needle is then removed 
Next, the special pair of scissors is introduced alongside of the grooved- 
director for the desired distance as noted on the calibrations, and the blades 
are opened The scissors are then withdrawn, holding the blades firmly m 
the opened position This manoeuvre enables the surgeon to open the cavity 
as widely as is desired, as the cutting edge on the back of each blade acts as 
a knife By opening the blades to the desired position, a drainage tract of 
any given diameter can be readily produced 

Arthur S W Touroff, M D , 

New Yoik, N Y 
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BOOK REVIEW 

Collected Papers, 1904 to 1929 by Edwin Beer, M D 8 vo , doth , 
838 pp Paul B Hoeber, New York, 1931 

Here is a book of over 800 pages, containing ninety different papers, upon 
various subjects, which record some of the work of a single New York sur- 
geon during twenty-five years It is evident that the author has been in the 
midst of an active and progressive surgical period, the experiences of which 
and the results accomplished during which have been the subject of constant 
study 

We have therefore in this hook a reflection of the intense activity and the 
progressive nature of the surgical world during the first quarter of the twen- 
tieth century — a period built upon antisepsis, varied processes of amesthesia, 
and constantly developing knowledge of physiology 

The book therefore may well serve as an introduction to the accomplish- 
ments of the surgery of the twentieth century As one reflects upon its 
character one cannot help being struck by the importance of the foundations 
established by the work of such men as Morton and Simpson in general 
anaesthesia, Lister and the surgeons of the ’80 s 111 antisepsis, and Koller 
and Labat and their associates in local anaesthesia, and the many enthusiastic 
laborers in physiologic and pathologic laboratories from Vuchow and Claude 
Bernard during the last half of the century, upon which the accomplish- 
ments of the surgeons of the twentieth century are based Doctor Beer’s 
work belongs to the twentieth century His papers are grouped under various 
heads, such as gastro-intestinal subjects, the liver, the gemto-unnary system 
(which includes by far the greater number of papers), with papers on the 
spleen and on the spinal cord, and a few miscellaneous papers 

While many of these are brief, there are some of comprehensive char- 
acter and of lasting value We note particularly the three papers, making 
forty pages, devoted to the urinary organs of children , several papers on 
bladder tumors, aggregating sixty pages in all A paper on total cystectomy 
for cancer should not be overlooked, and also one on functional renal tests 
The therapeutic value of artificial hyperiemia is the subject of extended treat- 
ment 

The volume as a whole presents a valuable picture of the possible activities 
in the domain of surgery which the present-day offers to an active and enthu- 
siastic worker in its fields The example of Doctor Beer in thus collecting 
and presenting his work is to be commended to the imitation of his colleagues 

Lewis S Pilcher 

EDITORIAL ADDRESS 

The office of the Editor of the Annals of Surgery is located at 
l I 5 Cambridge Place, Brooklyn, New York All contributions for 
publication, Books for Review, and Exchanges should be sent to 
this address 

Remittances for Subscriptions and Advertising and all business 
communications should be addressed to the 

ANNALS OF SURGERY 

227-231 South Sixth Street 

Philadelphia Penna 
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/ HEAD / 


Self-Retaining 

PEZZER 

CATHETER 

Made of fresh red Para 
rubber compound that 
assures long wear Will 
withstand repeated steri 
lization Reinforced tip 

Glass Moulded, SATIN 
SMOOTH FINISH 
LARGE HEADS — 
WON’T TEAR OFF 


H Diameter of heads in 

creases with size for ex 
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No 30, I No 40 1 1/4 
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Exclusive Wholesale Distributors 
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ELECTRICALLY . 
LIGHTED 1U.MHW 
INSTRUMENTS 


ELECTRICALLY LIGHTED INSTRUMENTS 
With An Established Reputation 

The imprint "E SI Co ’ is more than an identi 
flcajion It is a symbol of highly perfected highly 
serviceable electrically lighted diagnostic and sur 
gical instruments Specialists in practically every 
field recognize the mark 'ESI Co ’ as a guar 
antcc of protection against inferior quality Here 
arc a few of the reasons why 

There are thirty years experience behind E S 1 
Co instruments 

Eminent physicians have cooperated in perfect 
ing them 

Accessibility convenience and efficiency have 
been a paramount consideration in the design 
of each instrument 

All instruments are individually inspected and 
tested before shipment is made 
Our Cataloq No 10 shows a complete line of 
E S I Co products A copy of this interesting 
booklet awaits your request 

ELECTRO SURGICAL INSTRUMENT COMPANY 
Rochester N Y 



CHICAGO INSTITUTE OF SURGERY 

JULIUS SPIVACK, MD, Director 

Offers Instruction and Practice m General Surgery on Dogs and Cadavers, arranged in 
a time saving manner for the busy surgeon Two weeks course combines Clinical Teaching 
with Practical Work and Review of the Necessary Surgical Anatomy 

SPECIAL COURSES OFFERED 

Gynecology Urology Orthopedics 

Neuro-Surgery Ear, Nose & Throat Thoracic Surgery 

Cystoscopy Bronchoscopy Esopliagoscopy 

Regional and Local Anaesthesia 

For further Information address the Director 

2040 Lincoln Avenue CHICAGO, ILL 



for Hepatic Insufficiency 

£ TAUROCOL 

(TOROCOL) TABLETS 

A DEPENDABLE CHOLAGOGUE 

directly stimulates the liver cells, producing an increased 
flow of bile rich in cholates A biliary antiseptic for hepatic 
insufficiency, intestinal putrefaction, etc 

TOROCOL. is a combination of bile salts extracts of 
Cascara Sagrada phenolphthalein and aromatics Where 
there is much digestive disturbance the use of our 
COMPOUND TAUROCOL TABLETS is recommended 




TIME TESTED FOR 20 3 EARS ' Manufactured especially 
for phusicians prescriptions and fer dispensing purposes Samples 
and full information on request 


THE PAUL PLESSNER CO , Detroit, Mich 




SPINAL ANAESTHESIA 


PANTOPHOS 


OPERATING 


LAMP 


ft-eej 

From shadows 

free j 

from heat 

l 


free from glare 


Even and Intense 
Illumination 

The most important requirement 
of an operating lamp is that it 
must gi\e c\tn and intense ll 
lumination B\ 1 effecting the 
light from an optically perfect 
concaie mirror the 7e»ss Pan 
tophos produces an opcntmg 
field hating unequalled mtensitt 
and uniformitt of illumination 
Theie aie no reflections fiom 
slunj instruments or wet sur 

faces Additional information 
furnished on request 
Hook Suspension $503 

Band Suspension $530 

Trolley and Rail $585 

Aboto pnees without bulbs 
fob NY 

CARL ZEISS, Inc 

485 Fifth Ave New York 
79R U 11 Ln Annpjps 



Price $10.50 

F OR tlie doctor who is to undertake Spinal 
Anaesthesia, the Vim Spinal Outfit as used 
at the Laliey Clinic is suggested 

Spinal puncture and tapping for the spinal fluid is 
a necessary preliminary to spinal anaesthesia To 
ensure proper operation a careful technic has been 
developed through the use of the Vim Lahey 
Spiml Outfit 

This important Vim Outfit consists of the Intro 
ducer, as illustrated, which is used to puncture the 
skin and fascia, thereby making it possible to use 
a very fine calibre needle for the puncture of 
the dura 

After the Introducer has been inserted, m the 
proper position, it is then possible, without danger 
of breakage, to use a very slender needle, 21 gauge 
or even 22 gauge (the cutting having already been 
done by tlie Introducer) 

The fine calibre needle is inserted through tlie 
Introducer and tlie dura punctured only with the 
semi conical point of the very fine gauge needle 
The actual puncture is extremely small, leakage 
of the fluid and post operative headache are over 
come or greatly minimized 

May we send you a reprint of “Lumbar Puncture 
Technique” by Dr L F Sise 9 It is an authonta 
tive outline of tlie technique of lumbar puncture 
which has proven highly satisfactory Use the 
coupon below to secure your copy 



The MacGregor Instrument Company 
AS 0 31 Needham Massachusetts 


Please send me a copv of the I umbar I uncture Technique b\ 
Dr Jj F Sise 
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Using Ncocamc crystals dissolved in the patient’s cerebrospinal 
fluid, Koster and Kasman 1 asserted of spinal anesthesia “This 
form of anesthesia fulfills all the requirements of an ideal anes- 
thetic as no other method docs " 


“The desiderata of the satisfactory anes- 
thetic,’ was the opinion of Koster and 
Kasman, who had used spinal anesthesia 
routinely for four and a half years, “are 
safety, universal applicability, maximal 
relaxation, blandness in the sense that 
tissue irritation is not produced, ease of 
administration, and freedom from 
shock ” 

In Neocame, the manufacturers have re- 
moved from the induction of subarach- 
noid block the difficulties and risks of a 
complicated technique 

Neocamzation by the Labat method in- 
spires confidence because it involves a 
safe and simple technique 

“In its broadest clinical sense,” wrote 
Labat 2 , “prevention of fatalities may be 
embodied m these three fundamental 
principles (1) the use of a simple and 


pure drug (eg Neocame) , (2) the in- 
jection of a simple and pure solution 
(e g Neocame) dissolved extemporane- 
ously in cerebrospinal fluid, and (3) 
the use of the Trendelenburg position 
immediately after the injection ” 

Neocame crystals are a French product, 
packaged in sealed ampules in conveni- 
ent dosage By Professor Labat’s simple 
method, the cerebrospinal fluid flows di- 
rectlv into the ampule for dissolving the 
crvstals In boxes of 12 ampules of 

0 05, 0 10, 0 12, 0 15 or 0 20 Gm each 

Sole distributors for the United States, 
Anglo-French Drug Co (USA) Inc , 
1270 Broadway, New York City 

1 Rosier and kasman Surgery Gxnccology and 
Obstetrics November 1929 p 624 

2 Labat Nelson Loose Leaf Liting Surgery Survey 

of Literature from July 1 1928 to June 1 1929 

(issued October 1929) p 65 67 



“Great caution should be exercised in the choice of anesthetic 
solutions to be injected in the subarachnoid space,” «* irote 
Labat- From his experience , the simplest solution is ‘preferably 
french Neocame dissolved in cerebrospinal fluid ” 
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L1PIODOL ( Lafay ) 


for Roentgenological Exploration 



Council Accepted , LIPIODOL 

• is in use in more than 300 Hospitals 
in the USA 


THE ORIGINAL FRENCH IODIZED OIL— 
THE CONTRAST MEDIUM DISCOVERED 
BY SICARD AND FORRESTIER OF FRANCE 

Remarkable Opacity, Perfect Tolerance and 
Simple Technique are the factors accountable for 
the steadily increasing use of LIPIODOL in Thor- 
acic Surgery, Broncho-Pulmonary Affections, 
examination of The Genito-Unnary Tract, The 
Spinal Chord (for this purpose LIPIODOL is made 
in two forms — Ascending and Descending) The 
Subarachnoid Space, The Epidural Cavity, etc 

Literature upon request 
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New York's Inn of Hospitality 
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In the midst of the city but away from the noise 
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These Perfections 
Insure Pure Ether 
When Administered 


( 


Surgeons and anesthetists now have 
available an Ether free from Per- 
oxide, Aldehyde and Acid when 
ready to be given to the patient 


) 



The fllllts of ten The P r °bl em until now has been to prevent 
1 j decomposition of pure Ether in the package 

yeais leseai C/l - - The causes of this deterioration were discov- 
ered and eliminated by the following exclusive methods of control 


1 A manufacturing process that eliminates 1m- 
• purities 

2 A patented process for "Chemical Sterilization " 
• of containers to prevent formation of impurities 

3 A patented air-tight mechanical closure which 
• prevents contamination from soldering dux 


The Purer the Ether the Safer and Better the Anesthesia 


We therefore offer this perfected product as the most satisfactory Ether for 
Anesthesia now available on the market 


We invite you to test it clinically and chemically and will be glad 
to supply free samples for this purpose 


Mallinckrodt Chemical Works 

A Constructive Force m the Chemical Industry since 1867 
ST LOUIS MONTREAL PHILADELPHIA NEW YORK 
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THAT ENDS WELL 

'9 "\jOUR patient begins with 

, v a tablespoonful, continues with a teaspoonful, and finally 

stops it altogether. Surely, there is no clearer way to dem- 
onstrate the therapeutic value of AGAROL in the treat- 
ment of constipation. 


AGAROL is the original 
mineral oil and agar-agar 
emulsion with phenol- 
phthalein It softens the 
intestinal contents and 
gently stimulates 
' peristalsis 


Besides, Agarol is so easy to take No oilincss, 
no artificial flavoring to get used to Agarol 
can be mixed with water, fruit juices, milk, 
with semi-solid food, used as a salad dressmg 
in place of mayonnaise Serves you better — 
serves your patient better 

A supply gladly sent for trial 


AGAROL for Constipation 

WILLIAM R WARNER Si CO , Inc 113 West 18th Street, New York City 
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THE EFFECT OF COPPER 
ON IRON METABOLISM 
IN ANEMIA 

i 

A Review of the Literature 


The awakened interest in the consideration and treatment of anemias, 
particularly in the therapeutic effect of copper which the literature suggests, 
prompted many physicians to address the Loeser Laboratory for additional 
information , 1 » x 

In response, we have reviewed the literature and published a concise resume 
including experimental and clinical reports A copy -will be mailed to any 
physician on request 

LOESER LABORATORY 

' 22 West 26th Street New York, N. Y. 
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(Pure Chloride of Ethyl) 


For Local and General 

ANESTHESIA 




Supplied in 10 30 60 and 100 gramme automatic closing glass tubes 
Also in 3 Cc and 5 Cc hermetically sealed glass tubes 

The automatic closing: tubes require no valve 
Simply press the lever 


Widely used for 
many years 


Sol© Distributors for the USA and Canada 

MERCK & CO. Inc. 

Philadelphia New York St Louis Montreal 
{ Mam Office Rahway, N J 






Do They Fear 
Debilitating 
C*£ Heat? 

CJ OR\ those patients, obese and ple^ 
thoric, or neurasthenic and depressed, who 
fear prostrating effects of heat, the m* 
y ability to eat as much as they need — 

Gray’s Glycerine Tonic Comp. 

(Formula Dr John P Gray’) 

One spoonful with cold water or over cracked ice 
half hour before meals — 

Stimulates Appetite - - - - Raises Strength 

A sample to convince you if you wish 
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Kalmend Catgut 

G ERMICIDAL Exerts a bactericidal ac- 
tion in the suture tract Supersedes 
the older unstable iodized sutures Impreg- 
nated with che double iodine compound, 
potassium-mercuric-iodide t Heat sterilized 


Kal-dentiic Skin Sutures 

w inr\i ioit nntMA ciosur i ’ 

A NON-CAPILLARY, heat sterilized su- 
ture of unusual flexibility and strength 
It is uniform in size, non-irritating, and of 
distinctive blue color Boilable 
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The boilable grade is unusually flexible for boihble 
catgut, the non-boil ible grade is extremely flexible 

TWO VARIETIES 

BOILABLE* NON-BOILABLE 


NO NO 

1205 Plain Catgut 1405 

1225 io-Day Chromic 1425 

1245 20-Day Chromic 1445 

1285 40-DAY Chromic 1485 
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Apptoxtmately 60 inches tit each tube 
Package of 12 tubes of a size £3 00 


Less 20% on gross or more or $28 So, net, a gioss 


Kangaroo Tendons 


G ERMICIDAL, being impregnated with 
potassium-mercuric-iodide t Chromi- 
cized to resist absorption in fascia or in 
tendon for approximately thirty days The 
non-boilable grade is extremely flexible 
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380 


Non-Boiladle Grade 
‘'•Boilable Grade 

Sizes O 2 4 6 8 16 24 

Each tube contains one tendon 
Lengths vary from 12 to 20 inches 


Package of 12 tubes of a size $3 00 

Less 20 °fo on gross or more or JJ2S So, net, a gross 



D&G Sutures are 
always found 
neutral utidei the 
most delicate ti- 
tration tests This 
is one oj the rea- 
sons they umjorm- 
ly behave well in 
the tissues 


NO INCUTS IN TUBE DOZEN 

550 Without Nrrni e 60 £3 00 

852 Without Ni 1 w e 20 1 50 

954 With '/2-Cur\ed Nledi f 20 240 
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(pin 1 ) (medium) (coai sr) 

Packages of 12 tubes of one kind and si/e 
Less zofo discount on one gross or more 


Kal-dei'jjnc Tension Sutures 

I DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size 

no inches in Turn dozen 
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(» ine) (mi dium) (com sr) 

Packages of 12 tubes of one kind and s.ze 
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Atraumatic Needles 

F OR GASTRO-INTESTINAL suturing 
and for all membranes where minimized 
suture trauma is desirable Integrally affixed 
to 20-day Kalmend catgut Boilable *• 



ILLUSTRATIONS ARfc FI\ t EIGHTHS SIZE 
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1 34 1 

Straight Needle 

28 

S3 00 
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%-Circle Needle 
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A HE production of Liver Extract No 343, used in the treatment of 
pernicious anemia, involves elaborate equipment The two storage tanks of the ex- 
tract m process, in the foreground above, are seen from the second floor level, as 
is the still in the center — View in the laboratories of Eh Lilly and Company, 
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m stimulating piogicss and in maintaining the highest ethical standaids of oui 
piofession, I can conceive of no greater honor in surgery than to be elected 
its picsidcnt For thirty years the Association has extended the privilege 
of fellowship to Canadians, a pnvilcgc that has been highly valued In fact 
today in Canada, as in the United States, membership in this Association is 
legal ded as the “blue ribbon” for achievement in the surgical field I thank 
my colleagues most sincerely for the confidence they have accorded me m 
placing me m the president’s chair I am conscious of the fact that my 
personal contribution to the activities of the society fail to merit this honoi , 
but apait from this consideration I regaid my election as a graceful mark of 
couitcsy to my fellow Canadians among whom I am at present one of the 
semoi living members 

The senior fellows of this Association form a privileged class Our 
relationship to the Association as a whole might be described as in loco 
paicntn cariying all the responsibilities of our station Our function, I 
take it is to encouiage and stimulate a progressive spirit among our active 
members during that period of their professional career when opportunity, 
and the ability to grasp it, enables them to make important contributions to 
the advancement of the science and art of surgery There may be a large 
element of truth in the sentiment of Burke that “the arrogance of age must 
submit to be taught by youth” but we may perfoim a useful function by 
utilizing our experiences m helping to assess the value of new discovery 
“Expei lence, that excellent master,” says Pliny, “has taught me many 
things ” It is with some such consideration in mind I venture to refer to 
certain cxpenences in my own surgical activities 

Since the days of Plippocrates clinical recouls have been preserved and 
have been studied with great interest and piofit The giadual evolution of 
medical science may be laigely read m records coming down to us from an- 
tiquity “records that defy the tooth of time ” Many observations -were 
recorded m illustration of knowledge labonously accumulated regarding the 
healing of wounds and the return to normal of diseased and damaged tissues 
A natural tendency for wounds to heal and for diseased oigans to recover 
were among the facts early recognized The vis mcdicatm mtincc was a 
factoi pai amount m the leniedial process Ambroise Pare, the famous 
Fiench war surgeon of the sixteenth century, quaintly expressed it by con- 
cluding his description of a successful case with the words, “I dressed him, 
God healed him ” Again there is an ancient saying to the same effect 
“Wounds have an insuperable tendency to heal” 

One occasionally is impiessed with the results that may be traced over 
a long period of years The end results in suigery may be studied with 
great profit and for that purpose there is in operation in every well-equipped 
modern hospital a “follow-up system ” It is a difficult undertaking and 
demands much labor and painstaking investigation But such methods are 
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us that theie weie lecords of men who had been employed in such -works 
foi perhaps two yeais and had quit to take up other employment Such 
men, ten 01 twenty years afterwards, presented themselves with the char- 
acteristic cancer of the bladder found in those working in aniline dyes 
Aichibald Leitch, of the Cancer Hospital, London at the International Con- 
ference on Cancer in London (1928), stated that in cotton spinners, where 
cancel is produced by mineral oils, it has taken as much as sixty years to 
produce the result He, however attributed such results to the length of 
time of exposure to the noxious agent These facts -would suggest that what 
we are pleased to call “early cancer” may have been m existence for long 
periods, years possibly, before it has developed sufficiently to be recognized as 
a clinical entity It has been suggested that the initial stages in cancer develop- 
ment may occur many years before a grov'th can be recognized This 
hypothesis has been advanced to account for the fact that cancer rarely 
appears in early life and when it does appear early we ahvajs find the more 
rapidly growing type, it is very cellular, and is described as encepbaloid with 
a minimum amount of fibrous stroma 

In 1920 I lead a paper before this Association in which I described pri- 
mary caicinoma of the appendix in two sisters both of whom were tubercu- 
lous One had suffered from pulmonary tuberculosis and the other had a 
tuberculous Fallopian tube to which the appendix with its tumor, was ad- 
herent In my paper I called attention to the fact that, in cases reported 111 
the literature, tuberculosis and cancer of the appendix of the basal-celled type 
are frequently associated I also cited a case reported by Barbour and Wat- 
son of a Fallopian tube that had been removed, showing histologically a 
typical picture of tubercle at one end of the tube and an equally typical pic- 
ture of carcinoma at the other I suggested that there might be some sig- 
nificance in this relationship between tuberculosis and cancer that had not 
been previously recognized 

Some twenty-five years ago Dr Sampson Handley showed that cancer 
spread mainly by lymphatic permeation He has recently published a papei 
in which he concludes from experimental and clinical evidence that lymph 
stasis plays an important role in the etiology of cancer His statement is as 
follows “My observations lead me to believe that the origin of cancer is 
intimately associated with local obstruction of the lymph-vessels in the area 
where the cancer arises ” “To produce cancer,” he adds, “the obstruction 
must be of long standing — must have lasted for tw-ent) to thirty years ” 
Sampson Handley observes that tuberculous processes tend to the production 
of lymph stasis and the sequence of events may be studied in certain forms 
of tubercle Thus he cites, as an example, lupus erythematosus in which 
as a result of lymph stasis we may have papillary hypertrophy, definite 
papillomata and ultimately cancer He quotes some interesting observations 
made by Dr Thomas Cherry, of Melbourne, who ascertained statistically 
that, whereas during the last thirty years the death rate from tuberculosis 
has greatly diminished and that from cancer has greatly increased, the corn- 
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I Ik lonloin of t I k bullet appi irs Multireel md its edges iri slurph defined 
(Pig i) Unlike the non ptg described in nij lirst use, this foicign bode, composed 
of lead, rem tins unaltered in size and slnpc ifter forte -fne ecars The presence of 
sueh i non- ibsoib ible bode e uises t tissue tuition tint lesults in the formation of i 



\ 



Tig r — \ n> picture of a bullet embedded m the deep muscles of the neck foi fort} fi\e sears 

(Case II) 

fibrous capsule The length of time that must elapse be r ore the final stages of encapsula- 
tion are reached, have not been ascertained 

Case III — Aftci eleven and a half \ cai s — Under favorable conditions a graft of 
dead bone introduced into the tissues becomes absorbed and disappears This fact is 
illustrated m the case of a man thirt) jears of age who had a large hiatus m the parietal 
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iliac crests No abscess can be felt Movements of the spine are remarkable fret 
The range cannot be distinguished from normal Movement takes place in the lower 
lumbar segment, and the dorsal region The central lumbar segment is rigid He has 
no pain, and is able to perform heavy manual labor without difficulty 

The X-rays show the remnants of the bodies of four lumbar vertebre, the second, 
third, fourth and fifth, arc fused together in a solid bony mass (Fig 2) There is 110 
trace of intervertebral discs between these bodies nor is there am indication of the 
individual bodies The bom mass which represents the fused bodies is sm ill scarcch 
larger than a normal lumbar vertebra The divisions are identified bv the pedicles the 



Fig 2 — Roentgen ray of the lumbar spine showing complete fusion of four vertebral 
bodies in a solid bony column forty years alter operating for double psoas abscess contingent 
upon a tuberculous spine (Case IV) 


spinous processes and the intervertebral foramina The foramina are normal in size and 
shape The twelfth dorsal and the first lumbar vertebral bodies are normal 

It is impossible to estimate with accuracy the length of time tint necessarily elapsed 
before the conditions found today, forty vears after the primary treatment, were finallv 
reached We may safely assume that many years passed before complete fusion of the 
vertebral bodies and the reproduction of normal bone tissue occurred 

I have endeavored to demonstrate the fact that tissue change both in 
new growths and m the process of repair may continue over many years 
This circumstance must have an impoitant hearing on 0111 diagnosis, prognosis 
and treatment 
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therefore, those piocedmes winch do not create senous technical difficulties, 
should lecurrence take place, have very definite advantages In this respect 
excision of the primary lesion with 1 econstruction of the pylouc outlet is an 
excellent procedure and can be satisfactorily done much more often than 
is supposed In some cases, partial gastrectomy is the operation of choice, 
and it is to the method of perfoinung this that I wish to draw attention 

The first case in which I carried out the procedure to be described was that of a 
man aged tlurtj -nine jears on whom I had aheadj done two resections of the stomach 
for recurrent ulcer The first resection had been an extensive one of the Polja tjpe 
for jejunal ulcer but this was soon followed b\ sjmptoms of recurrence, for which 
resection was plainly necessitated This was accomplished bv a modified Hoffmeister- 
Roux procedure, but relief of swnptoms was of short duration Svmptoms were more 
se\ere than at atiy previous time and disabihtj was complete The acidity of the gastic 
content w r as reduced to a point at which free hydrochloric acid was frequenth absent 
At operation an enormous ulcer involving the jejunum and adjacent portion of the 
stomach was found, the crater of which was about 35 centimetres in diameter The 
infiltration of surrounding tissues and of the colon was most extensive It seemed 
reasonable to doubt that control of the disease could be secured bv repeating a procedure 
which had alreadj failed twice, and it seemed desirable to unite, if possible, the fundus 
of the stomach and the duodenum The portion of the jejunum which contained the 
ulcer and an adjacent segment of stomach were first resected cii bloc, end-to-end 
anastomosis of the two resulting portions of the jejunum was done, and about half of 
the end of the stomach was closed The duodenal stump had alreadj been explored 
and I found it possible to mobilize it sufficientlj so that anastomosis could be made 
between the open end of the stomach and the lateral wall of the duodenum A catheter 
was introduced into the upper part of the jejunum, and was used for administration of 
fluids and nourishment for ten dajs The patient recovered uncventfullj and returned 
home in three weeks 

I have earned out this same procedure in two other cases, one a case of 
jejunal ulcer following partial gastrectomy, and the second a case of jejunal 
ulcer in which, at the fiist operation elsewhere, the duodenum had been 
completely divided, so that with a small gastroentenc stoma, partially 
blocked, almost complete obstruction was present In the three cases most 
satisfactory results followed, and it is reasonable to believe that the prosjjects 
of preventing lecurrence are better than those following any previous pro- 
cedure The union of a resected stomach and the duodenum should carry 
with it all the advantages of full utilization of the alkaline juices of the 
duodenum, and thereby should 1 educe the liability of lecunent ulcei to a 
minimum 

Discussion — Dr J Shelton Horslev (Richmond, Virginia) said that he had had 
several cases of recurrences of this tvpe and he had been using the technic which be 
showed in connection with operations for cancer of the stomach before this Association 
several years ago, where the stump of the stomach is brought to the duodenum along the 
lesser curvature, preserving the phj steal functions of the peristalsis , the end of the 
duodenum is split, flaring it open, in some instances flared open to make an end-to-end, 
nid in other instances the lower portions of the curvature are tucked 111 

I11 spite of this, however, lie had had recurrences 111 two cases One of them was 
a patient w ho had been operated on fiv e times before Doctor Horsley saw him He had a 
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ulcers The onh criticism that he thought could be made of the finalit\ of the decision 
of the Association on tint occasion is that the plastic operation that is done so much 
now in southern Europe didn’t have quite a fair hearing It was not presented bj anj- 
bodv, and there was no comparison between the two 

This work of Doctor Balfour’s savors of the two it sivors of the I lime v idea 
of opening up the pjlorus m the duodenum, ind of resection of a large amount of the 
stomach, which is the thing advocated bv the men m southern Europe, with the idea 
of lessening the amount of hvdrochloric acid secreted bv the stomach bj thorough!} 
cutting the pvlorus away from the rest of the stomach The thing is still just a little 
sub losct in regard to the relative position of this operation that is done in Europe as 
compared to gastroenterostomv 

Doctor Balfour rejoined that he had intended to restrict the discussion to those 
cases in which it lias been made obvious that the jejunum will not stand, or hook up with 
the stomach, in other words, those few patients who, for some reason or other, de- 
velop jejunal ulcers after an anastomosis between the stomach and the jejunum That 
is the puzzle Whv is it that onl} a few out of a hundred will develop a jejunal 
ulcer ? A restoration of the stomach to the duodenum is something to be kept in 
mind 

He thought it proper now to sav that he was not discussing here at all the question 
of primarj, partial gastrectomies or lesions, particular!} lesions of the duodenum 
Those who have followed verv closelv the work of the continental surgeons who are 
advocating radical operations for duodenal ulcers are convinced of one or two points 

(1) As Walter has recentlv showed — lie has just been over there and spent six 
weeks in verj carefullv stud} mg the work going on m those clinics and he is convinced 
of the truth of what the} said — tliev are dealing with cntirel} different lesions, that 
is, the} are large perforating lesions associated with marked gastritis The} talk a 
great deal of gastritis associated with these lesions Whether that is due to the 
delay in treating these patients a dela} in surger}, or whether it is due to the t}pe of 
life which is led there (frequent and heart} eating of perhaps undigestible foods), it is 
hard to tell An}vva}, he was convinced that those lesions were of an entirelv different 
t}pe, and might lead surgeons into more radical procedures 

(2) The most interesting thing he got out of the report he made was that about 
80 per cent m the clinics that have made careful investigations, have perfect results 
from resections, and 20 per cent of the patients who follow along with dvspepsia arc 
put down to gastritis 

Of course, this can be continued almost indefimtel}, this discussion of a partial 
gastrectomy of the duodenum At one clinic, thev are all doing one thing , at an- 
other clinic, the man savs that 1 that is no good, and he advocates something else So 
it is rather confusing But he thought through it all one finds that things are not 
entirely all right with those who advocate a more radical procedure, and it leaves one 
the feeling that it is best to do a conservative operation because it at least carries 
a low mortality rate 
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that of calcium carbonate is fifteen times as great A review of ticatises 
on X-iay diagnosis of gall-stones, such as Carmen, 10 George and Leonard, 11 
Sclnnz, Baensch, and Friedl, 1 -’ and Eisler and Kopstem, 11 reveals numerous 
cases that present the rontgenologic aspects of calcium-carbonate stones 01 
paste but as a rule the con elation of rontgenologic, pathologic and chemical 
findings is not sufficiently adequate for the establishment of an accurate 
diagnosis In discussing the pathology of the gall-bladder m cases of cystic- 
duct obstruction Kaufmann 14 states that in some cases the gall-bladder may 
be found conti acted and filled with a chalky gravel (Kalkgnes) 

In our studies of seven cases diagnosed as calcium-carbonate deposits m 
the lumen of the gall-bladdei, the observation has been made that the cystic 
duct or neck of the gall-bladdei was obstiucted by a gall-stone of the ordinary 
cholesterol 01 cholesterol-pigment variety in every instance Dr Allen 
Whipple, of New York, has kindly furnished us with a repoit of calcium- 
carbonate paste in a gall-bladder the cystic duct of which was obstiucted 
by a carcinoma which was pumary in the gall-bladder These findings indi- 
cate that the duct obstruction was a precursor and a determining factor in 
the calcium-carbonate stone or paste formation In the cases in which the 
duct v'as obstructed by a calculus, the order of development of changes ap- 
peared to be as follow's First, there w r as cholecystitis and the formation of 
gall-stones of either cholesterol or cholesterol-calcium-bile-pigment variety 
One of the stones produced obstruction either in the cystic duct or in the 
ampulla of the gall-bladder Following this a pathologic condition was set 
up wdiereby calcium carbonate w r as excreted by the w r all of the gall-bladder, 
in one case forming a sepaiate stone, in fhe cases encasing preexisting 
cholesterol-pigment stones, and in one case forming a combination of a w lute 
paste and a white stone encasing preexisting cholestcrol-bile-pigment stones 
The oidinary stones appear to act as a trigger for the pi ecipitation of the 
calcium carbonate In four cases the calcium carbonate produced the X-ray 
appearance of concentrated radio-opaque dye (lodeikon) in a gall-bladder 
containing either no stones or radio-translucent stones In three cases there 
was deposition of calcium caibonate on the gall-bladder side of the obstruct- 
ing stone, pioducing a shadow in rontgenograms wdnch made it possible to 
diagnose the presence of calculous obstruction of the duct as w ell as calcium- 
carbonate deposition in the cavity of the gall-bladder The condition has been 
met with four times among 313 cases of gall-stones in the Univeisity of 
Chicago clinics during the three years and eight months that they have been 
open, showing that the lesion is not extremely rare 1 wo cases are from the 
Presbyterian Hospital and one from the Peking Union Hospital A pre- 
liminary repoit of these cases has been made (J A M A ) 

Case I — Cholestciol stone in cystic duct with sloiv gtowth of calciuin-cai bonatc 
stone m gall-bladdc 1 and calcium-cat bonatc deposit on stone in cystic duct icvcalcd by a 
senes of 1 ontgcnogiams Woman, age fort} -four, had had repeated attacks of pain in 
the epigastrium and, curiousl}, the left upper quidrant extending to the left scapular 
region for the past fifteen a ears Following an attack a cholecystography was per- 
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Microscopic sections of the \\ all mealed moderate fibrous thickening with scattered 
ireas of round-cell infiltration The mucosa was intact m most of its extent but had 
disappeared <wcr mail) of the Mill which showed an increase m the number of fibroblasts 
tiid round-cell infiltration Some of the nllt showed glands markedly distended with 
mucus (Fig 7) 

Chcniic tl in il\ sis of the white stone g ue e ileium carbon ite 85 per cent , and calcium 
phosphate 25 per cent The rest consisted of organic matter lliere was no bile pig- 
ment or cholesterol 

Casl. II — Calcium-caibonalt stones incoi pointing othci stones and piodtictng the 
X-i av pictntc icscinbhng concent) ated ladto-opaqnc dye tit the gall-bladder remale, 
age fift\-fi\e, had had attacks of gall-stone colic at irregular internals for seeeral icars 
There had never been jaundice but some of the attacks had apparentl) been accompanied 



I'm s lie e 

Fig 5 — Case I Rontgenogram of specimen showing (n) c\sttc duct stone (h) gallbladder stone 

numerous cnl^mm flakes 

Tig 6 — Case I Gallbladder opened showing (o) cjsticduct stone, (b) Gallbladder stone and mucus 

in gall bladder 


b} fever Physical examination was of no special interest aside from tenderness in 
the right upper quadrant A rontgenogram (Fig 8), taken nine months before admis- 
sion, revealed an opaque shadow of the size and shape of the gall-bladder and containing 
two translucent areas suggesting radio-translucent stones A new radiogram (Fig 9) 
showed the opaque shadow and the radio-translucent areas within it more sharpl) 
circumscribed than before Rontgenograms taken after administration of lodeikon show r ed 
no change in the shadow 
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Dr E M Miller, at the Presbyterian Hospital The gall-bladder contained a 1 irge 
stone and there was a stone m the c>stic duct which was milked out with great diffi- 
culty Cholecystectomy The gall-bladder was contracted and its wall thickened On 
section it was found to contain a few cubic centimetres of a bile-stained mucous fluid 
and a large cla> -colored oval stone measuring 6 5 bj 25 centimetres The stone was 
soft and stick} and there w r as a greenish bile stain on its surface Section of the stone 
also showed that its interior was slightly bile stained At one end a dark brown 
concretion presented on its surface (Plate I-b) In a rontgenogram this area is radio 



Tig 8 — Case II Rontgenogram Mav 6 1026 showing (a) radio translucent 
slndows in opnque gall bndder shadow 

translucent while the rest of the stone is radio opaque (Fig 11) The lining of the 
gall-bladder was hypenenuc and covered with mucus Microscopic section of the gall- 
bladder revealed loss of the greater portion of the mucous membrane leaving connectn e 
tissue bordering on the lumen (Fig 12) There was slight round-cell infiltration and 
fibrosis of the muscular and serous layers The stone weighed 18258 grams Chemical 
analysis of the graj stone showed it to contain 80 per cent of calcium carbonate and 
046 per cent of calcium phosphate The rest of it consisted of organic matter 
Bilirubin was present and cholesterol was absent 

Although there w'as a stone in the c>stic duct it evidently had not produced com- 
plete obstruction continuousl} since some bile was found in the gall-bladder and the 
interior of the stone was bile stained As this w r as the largest stone that was found it 
would appear that almost pure calcium carbonate ma\ be throwai out 111 the gall-bladder 
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coating on its surf ice (Plitc I-c) Cultures of the gdl-hliddcr will Melded nil 
anli!emol}tic streptococcus Microscopic sections of the gall-bladder showed the mucosa 
to he intact but there ins mucous accumulation m come of the ulli with loss of epithelial 
coloring m pi tees There w is fibrosis of the entire g ill-bl iddcr mil uifli sonic mfllfri- 
tion of polj niorphonuele ir leueocites tnd limphoeites A i ontgenogr mi of the stones 
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Tig io — Case IX Gallbladder opened (a) Stone in ceslic duct ( b ) Cholesterol pigment stone 

showing on broken surface of the calcium carbonate stone 

in the gall-bladder (Fig 14) brings out well the calcium-carbonate coating of the 

proximal bile-pigment-cholesterol stone and the small, radio-translucent calculous inclu- 

sions m the distal stone Chemical malt sis of the grax lsh-wlnte material comprising 
the distal stone revealed calcium carbonate 74 per cent , calcium phosphate 3 1 per cent , 
cholesterol and bile pigment present in small amount The rest of the stone consisted 

of organic matter The 

presence of a small amount 

of bile 111 the fluid and of 
bile pigment in the calcium- 
carbonate stone showed that 
some bile was entering the 
gall-bladder at least at times 
despite the stone m the c\ Stic 
duct Howeier, the amount 
of fluid passing bj the stone 
must have been enormousli 
reduced as shown bj its con- 
siderable size and bj the 

Case V — Shows a combination of clia'ky fluid in the gall-bladdei and duct with a 
pas/v opaque stone incoi poiatmtj scvcial bdc-pigmcnt stouts Female, age twentj -six, 
treated 111 Pekin Union Medical College She gave a history of attack of right upper 
quadrant pain radiating to right shoulder occurring at intervals o\er a period of tw’o 
jears They often started with nausea and vomiting and ivere usuall> of short duration 
There was no history of jaundice or fever Plnsical examination was essentially negative 
aside from tenderness in the gall-bladder region A rontgenogram (Fig 15) revealed an 
opaque shadow roughlj outlining the lower part of the gall-bladder There was no 
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Tig 11 — Case III Rontgenogr im of stone showing (a) choles 
terol pigment stone incorporated 

failure of concentration of lodeikon m the gall-bladder 
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or tenderness in the gall-bhddtr region A rontguiognm of the g ill-bladder region 
(Fig 17) revealed a finger-shaped opaque shadow 111 the region of the gall-bladder which 
was rounded at its low'er end and irregular at its upper end A 1 ove this and near the 
tip of the right transverse process of the first lumbar vertebra was an irregular ring- 
shaped opaque shadow in the region of the cjstic duct Rontgenograms taken after 
intravenous lodeikon administration at intervals for thirtv-siv hours showed changes 
in the contour of the gall-bladder shadow but no increase 111 its size or densit> and no 
change 111 the shadow 111 the region of the cjstic duct The diagnosis was made of a 
gall-stone obstructing the evste duct with deposition of calcium carbonate on its surf ice 



Fig 13 — Case III Shadows in region of gallbladder 111 
corporating radio translucent areas and (a) shadow in region of 
cjstic duct 


and a calcium-carbonate deposit in the gall-bladder that was soft in consistencv and 
changeable in form The patient refused operation 

Case VII — Female, age thirtj-one, entered the University of Chicago clinics, Maj 
IS, 1030 Past and family histories were irrelevant Five months previouslj she had 
an attack of upper abdominal pain which radiated to the right shoulder lasting for about 
two hours Since then there have been three similar attacks, the last one occurring 
about three weeks ago She sometimes had distress after meals which was relieved bj 
belching There had been no jaundice and no fever Phjsical examination revealed 
an obese joung woman with essentiallv negative regional findings aside from tender- 
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vei) r slight to almost complete loss of mucous lining There is exudation into 
the gall-bladder lumen which contains a variable quantity of mucus In some 
cases it is extensive and very thick The fact that in no case was there marked 
enlargement with hydiops of the gall-bladder suggests that when the intravesi- 
cal tension passes a certain point the exudate may escape past the obstructing 
stone into the ducts beyond The absence of bile and the relatively high de- 
gree of obstiuction in three of the five cases coming to operation make 1 : it 
appear that the calcium carbonate was excreted by the vail of the gall-bladder 



Tig 15 — Case V Shadow has configuration of lower part of 
gall bladder 

and that it was not derived from the bile The presence in three cases of cal- 
cium-carbonate deposit on the cystic duct stone most marked or only on its 
gall-bladder side is further proof of the fact that it came from the exudate 
in the gall-bladder rather than from the bile No adequate explanation can 
be offered for the selective excretion of calcium carbonate with only traces 
of calcium phosphate present It may be as Naunyn 1 ’ claimed, that calcium 
caibonate is pouied out villi mucus fiom the wall of the gall-bladdei Thus 
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in dogs that ligation of the cystic duct with or without infection caused a 
lowering of calcium in the bile of the gall-bladdei 

Calcification of the Gall-Bladdei — Calcification of the gall-bladdei a\ all 
with 01 without associated ossification is an occasional finding particularly 
at autopsy It i (.presents an end stage of disease which greatly alters the 
moiphology of the gall-bladdu and completely dcstioys its function Kauf- 
mann states that it lesults fiom a ehiomc filnous cholecystitis with diffuse 
fibrosis and loss of the mucous lining of the gall-bladder Following this 



Tig 17 — -C'lse VI Showing’ shtdows in («) c\stic duct mid (/>) 
gnll bladdei 


there is deposition of lime salts in the gall-bladdei w^all Sometimes the 
calcified areas may be paitly replaced by bone Osier 22 stated that calcifica- 
tion may be a termination of suppurative cholecystitis Robb 23 on the other 
hand, believes that calcification may develop in the absence of infection He 
thinks that the constant trauma of stones filling the gall-bladder results in 
degeneration and fibrous replacement of the tissues of the w'all Fibrosis 
leads to conti acture followed by calcification In a study of four specimens 
of calcified gall-bladdei denved from autopsies and one opeiative specimen, 
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the. heavy deposit m the cystie duet Micioscopic section (Fig 22) showed 
complete fibiosis of the gall-bladdei wall with loss of mucous membrane 
and areas of calcification in the deeper poitions of the fibrous tissue 

Figuie 23 shows a rontgenogiam of a small hard contracted gall-bladde’*, 
4/4 centimetres long lemoved recently at autopsy from an eighty-two-year 
old woman dying of carcinoma of the lung She gave no history of gall- 
bladder disturbance On tiymg to open the gall-bladder a large pure choles- 
terol stone was found impacted m the neck and first poition of the cystic 
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Fig 19 — Rontgenogram of pill blad Tig 20 — Calcified pall bladder with window excised 

der showing calcification of fundus and showing two cholesterol pigment stones withm and (a) 

of cystic duct ( a ) at point of impaction cystic duct stone with calcareous deposit 
of a cholesterol pigment stone 

duct and fused with the wall by a calcareous deposit The fundus of the 
gall-bladder was calcified and its small cavity was filled by a grumous mate- 
nal Micioscopic sections of the fundus showed fibrous tissue replacement 
of the entile thickness of the wall with a mixture of calcification and ossifica- 
tion 111 places The mucosa was completely destroyed 

I11 another museum specimen the oval gall-bladclei was hard and measured 
6 centimetres in length It was completely filled by a stone which was made 
up veiy laigely of cholesterol and contained two layers of calcium m its 
deeper portion as shown by shadows cast in rontgenograms The wall of 
the gall-bladdei was fibrosed and irregulail) calcified throughout The 
opening of the cystic duct was completely grown over by connective tissue 
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Qicnncal anahsis of some of the whitish, material ruiuncd from the inside of the wall 
and between the stones showed it to contain 355 per cent of inorganic matter of which 
\2 x /z per cent was calcium carbonate and 87^2 per cent calcium phosphate Hence this 
process was not analogous to calcmm-carbonatc calculus formation but was the same 
is the calcification which is ordm tril\ seen occurring in necrotic tissues im where m 
the bode 111 which calcium carbon ite incl cilcmm phosphite ire deposited in ibout the 


( 
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Fig 22 — Miscroscopic section of gill bhdcler in Fig 19 showing fibrous wall with 
calcified deeper portion 


same relative proportions as in bone It appears that after cjstic-duct obstruction 
there was degeneration, fibrosis and contracture of the gall-bladder wath loss of most 
of the mucosa Fibrous tissue grew over the mass of stones and in between them 
111 places and underwent degeneration and calcification w'here it came m contact with 
them I11 one region there were remnants of mucosa between this encasing lajer and 
the outer muscular coat It w'ould appear as if the cholesterol-bile-pigment-calcium 
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duct ,md particulaily on its gall-bladder side making it possible to diagnose 
both the calcium caibonate deposit in the gall-bladder and tbe duct obstruction 
by means of lontgenograms 

Obstruction of the cystic duct bv one of tbe oidinan gall-stones mac m 
othei cases be followed bj degeneration fibiosis and c, deification of tbe 
wall of the gall-bhddci In such cases there is also calcification of the 
cystic duct about the stone with fusion of the surfaces of stone and duct 
If the gall-bladder is conti acted on a mass of stones theic mac be calcifica- 
tion with cementing of the stones to the wall of the gall-bladder and to a 
less extent to each other When the gall-bladdci is found calcified in the 
absence of a stone m the ccstic duct, the duet is found obliterated by fibrous 
tissue at its cystic end 

It should be lemembcred that while these tcco pathologic processes are 



Tic 24 Tit. 2ij 

Sic 24 — Cilcific ition of gill hhilder and <wstic duct (n) iliout stones within 
Tig 25 —Photograph of specimen 111 1 lg 24 Calcified u-ill opened 'md showing stones cemented 
to will mil "it (a) to e-ich other he whitish deposit 

closely related they are in reality separate biochemical changes The calcium- 
carbonate deposition in the lumen belongs in the realm of stone formation 
while the calcium-phosphate-calcium-carbonate deposition in the gall-bladder 
cvall belongs in the realm of tissue calcification 

Discussion — Dr Lfonard Freeman (Demer) said that m an instance where he 
had the opportunity to observe such a case as mentioned by Doctor Phemister in Ins 
paper, the deposit was ent relj a soft, puttv-hke paste There w'ere no stones in con- 
nection with it at all, not even any grit of anj size There w>as xer> little evidence of 
inflammation of the gall-bladder There was no obstruction at all of the cystic duct, 
so the explanation that the calcium deposited in the gall-bladder is due to obstruction 
of the duct does not seem to apply to all cases I11 addition, it would not seem that 
the inflammation accounted for all instances, as has been suggested bv some W'riters 

This deposit of calcium in the gall-bladder, especialh in the U’aj it was found in 
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Diaphi agmatic henna is no longer consideied a surgical curiosity Many 
of these hernias aie discovered as a result of X-rat examinations and mav 
be without symptoms In other cases the symptomatologj fairly definite!} 
points to a hernia In other cases symptoms are quite too vague to make 
the avuagc clinician think of a diaphi agmatic hernia \nd m addition wc 
would call attention to diaphi agmatic hunia as an occasional cause of a sec- 
ondaiy anaemia 

Case I — Mrs M B F, aged sixtv-tvvo vears The significant points of her 
historj were that she lnd been married thirt\ vears, lnd had no children, and reccntK 
had gained m weight There was no lustorv of a diseise of the digestive tract earlv 
in life 

Three jears before coming under observation she noticed progressive weakness 
and loss of cncrgv Then she consulted a plnsician who found that she was quite 

airemic At that time digestive svmptoms 
were lacking or at least indefinite Even 
under treatment she grew weaker and the 
anxtnia did not improve Shortlv before 
coming under observation m 1927 she be- 
gan to have epigastric distress with occa- 
s onal attacks of vomiting She never noted 
tarrv stools nor did she vomit blood An 
earlier series of X-rav pictures gave no indi- 
cation of gastric pathologv The X-rav s 
taken at St Lukes Hospital 111 1927 showed 
abundant evidence of gastric defornntv but 
were hard to interpret There was a large 
residue in the stomach 111 six hours and a 
small pocket of bismuth was located at the 
cardia This small mass disappeared before 
the emptv mg of the main portion of the 
stomach Both carcinoma and ulcer were 

I ic 1 — Diagrumtic representation of \ n> considered in the diagnosis Hemoglobin 
condition in Case I , , - , 

ringed from 40 to 60 per cent in the month 
preceding operation I11 September, I 9 2 7 > "hen the patient was sixtv-two vears of age, 

there was revealed bj operation a diaphragmat c hernia wadi an ulcer of the lessei 

curvature of the stomach There had at no time been characteristic ulcer sv mptoms 
The oesophageal orifice in the diaphragm was about two inches 111 diameter and per- 
haps one-third of the stomach prolapsed into it and was with difhcultv and onlj partiall} 
drawn down into the abdomen A discreet mass was found at the lesser curvature A 
strip of omentum turned up over the colon and stomach and was adherent to the mass 
The omentum was first detached and then the stomach was drawn down with difficult} 
until the mass was entirely 111 the abdomen A crater was then felt 111 the lesser curva- 
ture penetrating into the gastro-hepatic omentum The mass was discreet and presented 
a hard margin with a central thinner portion The diameter of the ulcer was thought 
to be about 2 centimetres There were no large nodes and the condition was not 

thought malignant Though the ulcer could be drawn out of the hernial ring, when 

the traction was relaxed, it re-entered it so as to be just within the grasp of the ring 
of the diaphragm Resection of the ulcer was thought impossible and a gastroenterostom} 
was made because of the large six-hour gastric residue The immediate convalescence 
was uneventful The anamua has greatlv improved and the patient is now — four vears 
later — practically free from s} mptoms 
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Dcccmbo 19, 1930 — Cystoscopy — Cjstoscopc examination shows moderate conges- 
tion at the trigone The catheters pass easily to the kidney pehcs Rontgeno- 
gram with the catheters m situ shows the right pointing farther than usual tow'ard the 
left side P>elogram reveals a normal right kidne> pekis 

Dcccmbo 23, 1930 — X-ray examination of the gastro-intestmal tract shows marked 
herniation of stomach through the inner aspect of the left diaphragm At the site of the 
constriction there is considerable irrcgularitj It is difficult to determine whether this 
is due to an inflammatorj condition in this region or whether it is the condition of 
a super-imposed new' growth At the sixth hour there still remains some fluid in the 
stomach At the twentj -fourth hour a considerable amount of the medium remains 
m the irregular area mentioned abo\e There is also a trace in the stomach proper 
At the sc ventr -second hour emptring is still incomplete 



Tig 4 — Case II A — Thoracic B — Abdominal stomach C — Omentum 


Dcccmbci 26, 1930 — Examination of the stomach, including the screen findings, 
show's the oesophagus directed somewhat to the left, emptjing into the stomach abo\e 
tlie diaphragm There W'as no definite ei idence of a diverticulum of the oesophagus at the 
time of this examination 

Laboiatoiv Findings — Dcccmbci 15, 1930, the urine showed nothing abnormal 
except a famt trace of albumen 

Dcccmbci IS, 1930 — Red blood-cells — 3,500,000, hemoglobin, 53 per cent , white 
blood-cells, 16,800 , pol} morphonuclears, 68 , lymphocytes, 32 

Dcccmbo 18, 1930 — Blood urea nitrogen, 146 milligrams per 100 cubic centi- 
metres Blood sugar, 112 milligrams per 100 cubic centimetres 

Dcccmbo 28, 1930 — Stool for ova and parasites negative Stool for blood, 1 plus 
(Guaiac) 

Dcccmbo 30 1930 — Gastric anahsis, fasting contents onl\ Quantiti of contents 
expressed — 40 cubic centimeties 
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anterior wall of the stomach The free margin of the omentum was adherent to the 
pericardial sac and to the upper surface of the diaphragm Its mid-portion was tighth 
adherent to a large, indurated area on the lesser curvature of the stomach at the point 
where the lesser curvatu-e made contact with the medial crus of the oesophageal open- 
ing of the diaphragm The entire stomach itself was rotated anterior]} and upward on 
its transverse axis The liver had likewise been rotated somewhat and pulled mediallv 
b\ the gastrohepatic ligament The right kidne} was absent from its usual position and 
was found much nearer than usual to the mid-line Apparentl}, it had part cipated 
m the general movement of the viscera tow aid the ccsophagcal hiatus 

The greater part of the stomach was easilv reduced The lesser curvature, however, 
was extreme!} adherent to the medial margin of the oesophageal hiatus After its 
removal the stomach was found to have an ulcer at this point The ulcer had penc- 





Fig 6 — Case II Stomach laid open Ulcer shown at V 

trated the stomach wall completely and had invaded deep!} into the gastrohepatic liga- 
ment (Figs 5 and 6 ) In the center of the ulcer a blood clot was found projecting 
from a vessel which presumably had been the source of hemorrhage 

The kidneys were adherent to their capsules and showed the changes of cluonic 
interstitial nephritis The ureters were normal 

No notable pathologic changes of consequence were present in the other abdominal 
viscera, except one free stone m the gall-bladder 

The puncipal points of intei est in this case are 

(1) The existence of a diaphragmatic hernia containing a large part of 
the stomach which was the seat of an extensive ulcer Few of the symptoms 
usually attributed to either condition were present 

(2) The principal complaint was that of pain 111 the right lower abdomen 
ladiating along the general course of the light uretei A possible explana- 
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TUMORS OF THE DIAPHRAGM 
I3\ IIohvcl Binnia, MI) 

oi Bosiox, Mass 

Although m recent years impioved radiologic technic lias made possi- 
ble the more fiequent lecognition of hernia of the diapluagm and c.iused 
among surgeons an met eased interest in this oigan, as yet there has been 
hardly any mention in the literature of primarj tumors of the diaphragm 
A search in the literature of the past fifty years reveals but four instances 

of primary tumor, two of which were discovered at operation and two post- 

mortem The reports of these aie as follow's 

Case I — Bonami, m 1912, reported a case of multiple fibromyoma A woman of 
thirty -four, otherwise well, lnd noticed for some months a swelling 111 the right 
by pochondrmm which had rccenth increased in size It was situated along the low’cr 
margins of the eighth, ninth, and tenth costal cartilages, was dull on percussion, globular 
in form, and appeared continuous with the li\er It was apparently fluctuant and was 
diagnosed as an hydatid cyst At operation, an incision was made m the right liypo- 
chondrium over the middle of the tumor, and a laige, bluish-white mass was found 
extending under the costal cartilages toward the xyphoid cartilage Puncture revealing 
no fluid, the mass was freed and found to be attached to the diaphragm by a pedicle 
It was easil> enucleated , then four other smaller ones were found and enucleate! 

Together the) weighed 1,200 grams Histologic examination showed firm connectne 

tissue with a few striated muscle fibres The patient had a normal reco\er\ 

Case II — Sauerdruch, in his textbook on surgen of the chest, reports briefh 
the case of a woman, fort} -three ecars of age, upon whom he operated in 1913 for a 
tumor in the left hypochondrium It apparently was the cause of abdominal pain rather 
indefinite in character, projected below the costal margin on inspiration, and tended to 
disappear with expiration In remoung it, the eighth, ninth, and tenth ribs were re- 
sected The tumor was found to be a fibromy osarcoma of the diaphragm The patient 
recovered and “remained free from recurrence ” 

Case III — Of the two primary tumors discoiered at autopsi, one w r as a sarcoma 
reported by Dalzell in 1887 It occurred 111 a w'oman of forty-two years w’ho died 
three w'eeks following a fracture of the shaft of the femur, the result of a metastatic de- 
posit in the bone At autopsy the right half of the diaphragm was more or less re- 
placed by a mass measuring l 1 /. to 2 inches in thickness, adherent to and some- 
what infiltrating the under surface of the lung There w-ere secondary nodules in the 
liver, two tumors in the skull, and one at the sent of fracture of the femur Micro- 
scopically, the primary and secondary tumors were of the same character, masses of 
small round cells 111 a fibrous meshw’ork — evidently n round-cell sarcoma 

Case IV — Clark, also 111 1887, reported a lipoma of small size, discovered at 
autopsy m a woman of sixty -five 

My interest in this subject was aroused by the following experience 

Author’s Case — In October, 1929, I w'as asked to see m consultation a male 
patient in the medical wards of the Boston City Hospital He was fifty-eight years 
of age and had a negative previous history except that two years before he had taken 
a trip to South America His present illness began five months before entrance with 
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intermittent attacks of pain m the upper and inner aspect of Ins right arm Physical 
examination was generallj negative but examination of the chest showed a small area 
of dullness and diminished respiration m the mid-clax lcular line from the second to 
the fourth ribs on the right side An X-raj examination of the chest showed a rounded 
area of densitj in the same region of the upper lobe of the right lung, and marked ele- 
ction of the right diaphragm (See Fig i ) This latter shadow gave the impression of 
a rounded tumor below the diaphragm At this time there were brief spells of coughing 
and the raising of a little mucus The sputum was negative for tuberculosis, the blood 
picture was normal and the Wassermann test negative There had been no loss of 
weight 

The signs m the upper chest, and X-rij picture suggested a tumor m the lung, 
but the evident tumor m the liver and the lustorj of having visited trop cal countries 
pointed to the possible diagnosis of echinococcus disease of lung and liver An effort 
to obtain material for a complement fixation test was unsuccessful On consulting the 
literature of echinococcus disease I found that a combination of liver and lung ludatids 
is more common than anv other two foci, occurring in about 20 per cent of cases 
involving the liver, and that pain m the arm and shoulder sometimes occurs in liver 
evsts I11 this case, therefore, we concluded tint the pain was reflex through the 
phrenic nerve, resulting from pressure on the diaphragm bj the enlarged liver 

To determine the relation of the diaphragm to the liv er shadow pneumo-peritoneum 
was carried out, 100 cubic centimetres of air being injected, and fluoroscopic examina- 
tion made at once 111 the sitting position The air bubble appeared distinct between liver 
and diaphragm (see Fig 2), the latter appearing high but freelv moveable While 
this examination was being carried out the patient remarked that Ins pain was entirelv 
gone As none of the novocauie had been injected into the peritoneal cavitv we con- 
cluded that the liver tumor was the cause of lus svinptoms, and operation was advised 
Accordmglv on October 24, 1929, laparotomv was performed under sp ml amesthes a 
O11 exposing the liver, it was found to be cirrhotic, the surface much roughened and 
gravish in color No evst or tumor of the liver was present, but beneath the posterior 
part of the right diaphragm was felt a hard, nodular mass about 4 bv 10 centimetres 
in size, evidentlj growing in the diaphragm and projecting somewhat from its inferior 
surface As the growth was obviousl} malignant and secondarv to the tumor in the 
lung, and could not be excised bv the abdominal route, a small piece onlv was re- 
moved with the aid of the electric cauterj, which proved on microscopic examination 
to be carcinoma 

The patient was relieved of Ins sjmptoms following the operation for about 
two weeks On the return of pain, phremcotoni) was performed with partial relief 
onlj X-ra} treatment was begun, but soon a swelling appeared beneath the right 
clavicle, evidentl} an extension of the lung carcinoma into the chest-wall This 
caused increased pam 111 the whole arm and demanded an alcohol injection of the 
brachial plexus for relief The patient was then transferred to the State Hospital tor 
Cancer where it was hoped he might obtain further relief bv special X-rav therapv, 
but he rapidly weakened and died 111 Januar}, 1930 Autops} showed the lung tumor to 
be a carcinoma of bronchial origin, and the tumor of the diaphragm to be secondarv 

Diagnosis — The lack of any chaiactei istic symptoms will probably pie- 
vent the diagnosis being made in most cases of primary tumor Secondary 
involvement occurring 111 tumors of the chest-wall will often be suspected bj 
the size and position of the tumor, if not demonstiated b) X-ray befoie 
operation Hedblom, in 1922 analyzed a list combined of cases in the liteia- 
tuie and fiom the Mayo Clinic — a total of eighty-four cases — 111 which the 
diaphragm was found involved and was lesected to a gieatei or less extent 
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SYMPTOMS AND PHYSICAL SIGNS INDICATING HERNIA OF 
THE DIAPHRAGM WITH REPORT OF TWELVE CASES 
TREATED BY OPERATION 

Bi Philemon E Truesdale, M D 
or Fat i Rnm, Mass 

Tiie symptoms of hernia of the diaphragm are odd because of their 
variety and complexity Occurring with so many other affections, they readily 
admit of erroneous interpretation So fantastic are the chest symptoms and 
physical signs that a competent internist interpreted his observations in Case 
I as moderately advanced pulmonar)’ tuberculosis By others, the attacks of 
cyanosis were thought to he due to heart disease and the cough to bronchitis 
In Case V the prevailing pre-operative opinion was indigestion, obstinate 
constipation, and later, acute obstruction, probably intussusception In Case 

VI the attacks of cough and cyanosis were attributed to pertussis In Case 

VII gastro-intestmal upsets were thought to be due to dietary errors In 
Case VIII the last physician called, one of six, alone suggested a Rontgen- 
ray study This evidence is indicative of failure to consider the possible 
presence of hernia of the diaphragm from the history and physical examina- 
tion In Case XII, for example, the patient was found in a tuberculosis 
sanitarium She had been sent there by exammeis in one of our state clinics 

In adults the clinical picture of diaphragmatic hernia is often so bizarre 
and bears resemblance so closely to the symptoms of other diseases of the 
heart, lungs, stomach, gall-bladdei, and intestines that this deformity is not 
among the examiner’s thoughts when he makes the diagnosis by elimination 
In infants cyanosis is so often a manifestation of enlarged thymus or con- 
genital heart disease that any other cause is seldom considered Yet cyanosis 
is an invariable accompaniment of congenital hernia of the diaphragm and 
differs clinically from that due to enlarged thymus and heart disease It is 
less constant, occurs in attacks, is more likely to appear with crying spells, 
and is promptly relieved by passing a stomach tube 01 by changing the 
patient’s posture from the recumbent to the erect The cough associated with 
congenital hernia of the diaphragm is peculiar It may be mistaken for 
bronchitis, pneumonia, or whooping-cough It is usually unproductive When 
it comes on in paroxysms, it seldom ends with vomiting is invariably relieved 
by putting the patient upright, and lacks the characteristic “whoop” 
of pertussis 

Hernia is sometimes confused with eventration of the diaphragm Case 

VIII came to us with the diagnosis of eventration It may be found extremely 
difficult or impossible to differentiate the outline of a high diaphragm because 
of its thin walls The graceful curve of a rib margin may be mistaken for 
the diaphragm line However, with the aid of the Bucky diaphragm the 
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the stomach is in the left pleural caul), the position of the limit mil depend 
upon the amount of food or gas m the stomach 

On auscultation there is a mixture of sounds \\ hen collapse of the lung 
is complete 01 nearly so, theic ma> he an entire absence of lneath sounds 
on the affected side Instead, sonorous talcs are heard lo one accustomed 
to listening over the abdomen, they sound similai to those heard in chronic 
intestinal obstruction as gurgling, blowing metallic sounds suichronous with 
peristalsis These sounds may be heard high in the chest cavity indicating 
definitely that they are not transmitted from below the diaphragm 

Finally, the all-important agent of examination, the Rontgcn-rav is 
brought into play A series of rontgenograms after the opaque meal removes 
nearly if not all doubt about the position of the stomach and intestines A 
barium enema in addition to the bismuth meal should be included in the 
examination It is always important to define the location of the colon 1 lie 
use of the fluoroscope greatly aids m the stud) of the transposed organs 
Ticatmeui — A vast amount of investigation is necessary to obtain evi- 
dence upon the incidence of diaphragmatic hernia 'I bat it sometimes exists 
throughout life without causing symptoms has been demonstrated at post- 
moitem examinations, that it has been discoveicd at autopsy as an obscure 
and umecognized cause of symptoms is also well known, and that it is fre- 
quently unidentified and treated from infancy to old age for a vanet) of 
bettei -known ailments is one of the features of the anomal) 

Since the manifestations of chapln agmatic henna are as variable as the 
form of hernia itself, medical treatment is usually symptomatic Though 
some form of medication may be indicated it is a mistake to administer 
diugs to stimulate the heart 01 respiration Such treatment within all proba- 
bility will aggravate cbscomfoit Bearing in mind the mechanic effects pro- 
duced by the transposed hollow viscera involved in the hernia and the tendency 
for peristalsis to be impeded at the aperture in the diaphragm it is natural 
to infer that a reduction in the volume of gas contained in the stomach and 
colon would afford immediate relief This may be accomplished first, by 
placing the child m upright posture and later, if neccssaiy, by passing a 
stomach tube or rectal tube or both In infants and young children a rubber 
catheter serves the purpose of a stomach tube An ordinaiy enema will 
usually deflate the colon Regulation of diet helps most patients whether 
young or old Antifermentatives may be used to advantage When drugs 
and diet fail, the rubber tube can be relied upon to afford instant relief, though 
it is but tempoiary 

In a consideration of the indications for an operation of lepair, certain 
precedents governing the treatment of hernia elsewhere may be applied 
Hernia at the umbilicus or inguinal region appearing soon after birth is due 
to developmental failure Some defects close and remain so permanent!) 
Others close partially or not at all, thus leaving a gap m the supporting 
layers of the abdominal wall, protected only by a tlnn serous membrane 
lining the skm Hernia develops If uncomplicated, it is treated expectantly 
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employed a pressuic apparatus of his own design in Cases VII, VIII, and 
IX of our series Respiration was maintained throughout the operation in 
such a manner as to facilitate the operation, enhance recovci}, and maintain 
convalescence without the occurrence of pleuritic effusion 

In Case XI we have an illustration of the difficulties arising fiom the 
use of an anaesthetic which does not give muscular relaxation when needed 

It is natural to ask why there 
should be muscular relaxation dur- 
ing operation by the intercostal 
approach The operator’s experi- 
ence in this case is an answer to 
the query Patient XII w'as oper- 
ated upon at the Veterans’ Hospital 
in Washington, D C Associated 
with the writer w'as Dr James F 
Mitchell During the operation w'e 
found reduction of the herniated 
stomach and intestines exceedingly 
difficult Whenever the stomach 
was reduced the intestines ware 
forced back into the thoracic cage 
An attempt then made to reduce 
the intestines resulted in the return 
of the stomach to its former posi- 
tion above the diaphragm 

This is a very discouraging 
phenomenon and may force the 
surgeon to abandon the operation 
The repetition of this obstacle 
proved distressing until a simple 
explanation suggested itself Gas- 
oxygen-ethylene was the combina- 
tion anaesthesia employed Al- 
though the abdominal muscles 
were remote from the field of 

Fio t — A right angle adjustable seat on the operating Operation, their rigidity COlll- 
tabie supporting th e patient m a sitting position pressed the abdominal w all and re- 
duced the capacity of the abdomen Ether was substituted for ethylene 
wffiereupon the abdominal w all relaxed, the cavity enlarged, and the transposed 
viscera found adequate loom wdien returned to the abdomen and remained 
there The loss of time and the stiaiu upon the patient may have been a con- 
tributory factor in the development of post-operative pneumonia If so, it 
was a costly lesson which afforded the opportunity for an observation of no 
little value Spinal anesthesia has been suggested, but its effects on respna- 
tion alieady crippled are not devoid of added risk 

The Opeicition — In approaching the diaphragm the aperture in the chest 
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the heait (B) the left lung, (C) the stomach, (D) the small intestine, 
(E) the colon, (F) the omentum (G) the spleen, and (H) the diaphragm 
\t this stage in the operation an important step is the anaesthetization 
of the phrenic nerve to release tension and immobilize the diaphragm The 
nerve is displaced outward and lendcred taut by the use of a hook A 2 
pei cent solution of novacame is injected into the nerve sheath (Fig 3 ) 
A distuibmg element in the operation is the continued action of the heart, 
lung and diapluagm Reduction of the hei mated oigans is gicatly facilitated 
if any one of these embarrassing factors is controlled 

After a general survey of the field, observations may be made on the posi- 


Tig 1 — Injecting the phrenic ner\e with 2 per cent no\ocime 

tion of the heart, the degree of lung collapse, and the condition of all the 
organs involved m the hernia, such as the degree of distention of the hollow 
viscera, color of the visceral peritoneum, and adhesions which are likety to 
prove harriers to reduction Finally the apeiture in the diaphragm should 
be examined as to its location and size If there is impaction of those struc- 
tures which have passed upward from the abdomen the opening is enlarged 
by an incision beginning at its outer circumference and extending laterally 
parallel with the muscle fibres for from 5 to 7 centimetres The edges of 
the opening are then held back The enlarged aperture greatly facilitates the 
choie of tucking the hollow viscera back into the abdomen 
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possible, two or three lasers of definitely fibrous tissue rather than the peritoneal tissue 
which is often approximated and which does not hold 

Dr Philfmon E Truesd\lf said he believed oesophageal hernia could be dealt 
with more conveniently or more efficaciously by a transthoracic approach It seemed 
to him that it could He had attempted the operation from below and failed He had 
done the operation from abo\e, providing more adequate room for the use of both hands 
m the pleural cavity by a two-rib or three-rib resection In this manner one can 
operate with a considerable degree of facility at or near the oesophageal opening 

Moreo\er, it seemed to him that m dealing with hernia through the abdominal wall, 
ordinarily one operates from above toward the peritoneal ca\it\ and not through the 
peritoneal cavity out into the sac The same principle might well hold true in dealing 
with an oesophageal hernia where the sac extends into the pleural cavitv 

He had a patient, a woman aged fift\-one, who came to the clinic for a gastric 
disturbance She was anxmic, apparentlv from loss of blood, which she had noticed in 
her stools Her general condition w'as good, and she appeared to be of a sturdy t\pe 
The Roentgen-ray examination mealed a diaphragmatic hernia imohing the cardiac end 
of the stomach He decided to investigate the stomach from below, and found that she 
had an ulcer high on the lesser cunature and that the cardiac end of the stomach had 
herniated through an oesophageal opening He excised the ulcer b\ the Balfour method 
About three weeks later, through a transthoracic operation, he reduced the stomach from 
its position m the pleural ca\it\ and then closed the gap She is now back at her occupa- 
tion, after eight months, and appears to be well 

Silk is the suture to use in these cases, because any form of catgut softens and 
swells It is clastic and, with the constant motion of the diaphragm, may \ield to 
slight tension 

Doctor Trufsdaie nirther said that Doctor Mathews made the statement that hernia 
of the diaphragm is no longer a curiositv He believes this is unquestionabh true 
Nevertheless, it is still considered so rare that it is liable to be overlooked When tin. 
symptoms are abdominal they arc usuallv mistaken for chronic intestinal obstruction 
ulcer of the duodenum, cholecvstitis, pancreatitis, or some other lesion of the gastro- 
intestinal tract When the thoracic symptoms predominate tliev are sometimes mistaken 
for bronchitis, whooping cough, pneumonia, pleunsv, or heart disease 
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the first bamcr — the fence as it weie, of the carotid group 7 he bactaia 
m i\ haic taken a ciruntons com sc, going through 01 arouncl the carotid 
nodes without stopping 

7 hue anses the veiy important question of the i elation of the infected 
eei vital lymph-nodes to pulmonaiy tuhci culosis Jn the first place, as these 
nodes chain into the jugulai trunk, and thenee into the venous system, there 
is no cliiect path of communication between them and the tracheobronchial 
nodes, 1101 is there a direct lymphatic connection between them and the apex 
of the lung Much work has been done to elucidate the reason why there 
is so much tuberculosis of the pulmonary apices, but it is not entirely con- 
clusive Giabfield and van Zwaluwenbeig,' r ’ and later Grabfield and the 
autlioi ,' 1 have worked on the study by rontgenograms, of the occurrence of 
involvement of the apical pleura m instances of disease of the cervical nodes 
The figmes aie not conclusive, but we have thought that there was an increase 
m the thickness of the apical pleura (so-called pleural caps) in these cases 
All we can say is that this thickening is suggestively greater in cases of 
ceivical tuberculosis and it would be a simple theory if it could be substan- 
tiated 

A careful observation of many cases leads us to the conclusion that in a 
laige number of instances the tuberculous nodes m the neck constitute the 
primary locus of disease after it has passed the tonsils and adenoids This 
statement does not, of course, leave out of consideration eailicr instances of 
infection, but we believe that for the period of infection of winch the enlarged 
nodes are a manifestation, those nodes constitute the primary locus In 
other woids, in the cases as w f e see them, the infection is not deposited in 
the lymph-nodes from the blood-stieam, as might result from a pre-existmg 
focus in the lungs, but is carried directly to them from the pharynx There- 
fore, these nodes are a primal y focus, and a central distributing station from 
which tubercle bacilli may be carried into the blood-stream and thence around 
the body If this is correct, early extirpation of the nodes w^ould be, in certain 
instances, not only a proper therapeutic but a proper prophylactic measure 

The diagnosis of this type of tuberculosis often presents to us a difficult 
problem, because so many cases have no symptoms 01 signs except a swell- 
ing m the neck, and there may be nothing to suggest wdiether we are dealing 
with tuberculosis, lymphoblastoma, branchial cyst, or any one of many 
other less common tumors Although our ability to make a correct diagnosis 
of tuberculosis improves as our experience becomes greater, a scrutiny of 
our operative records would reveal examples of the following conditions 
in which a diagnosis of tuberculosis was incorrectly made — Hodgkin’s disease, 
actinomycosis, branchial tumors, neuro-fibromas, secondary cancer, syphilis, 
subacute noil-tuberculous infection, mixed tumors of the salivary glands, and 
even perithelioma of the carotid boUy In cases m which diagnosis is diffi- 
cult we always recommend biopsy, feeling that the attainment of a correct 
diagnosis is far more important than the consideration of the minor cosmetic 
problem of a small scar in the neck In patients with active pulmonary 
tuberculosis the occurrence of enlarged cervical nodes should not, it seems 
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Group I 

T i catment with Tuba culm and Lamp Thciapy 
(57 Cases) 

Improved, 26, 45 per cent, Not improved, 18, Doubtful, 13 

We use no internal medication except cod-liver oil and tomato juice, 
which we prescribe almost always 

With Rontgen-ray therapy our experience has been too limited to allow 
us to offer any conclusions of value The most extensive recent review of 
the subject was published by Hanford 0 in 1927, and he says "Small doses 
of filtered Rontgen-ray given at intervals of less than three weeks appear to 
shorten the course of the disease and to favor resolution or marked improve- 
ment in all stages (except cold abscesses) 111 a sufficiently large percentage of 
cases to justify the conclusion that the Rontgen-ray is useful m the treatment 
of tuberculous glands of the neck ” 

Hanford notes that the cases most helped are those with tuberculous 
sinuses, and those with small lymph nodes, and that 40 per cent of cystic 
swellings resolved without incision or spontaneous opening He found that 
of 141 patients 47 5 per cent were apparently cured in an average of ten 
months, and 23 4 per cent v ere “so markedly improved when last seen 
as to make the treatment appear satisfactory ” He adds that other methods 
of treatment, minor and major surgical operations, should be employed when 
indicated 

In the early days of our use of the X-ray we found our enthusiasm 
dampened by the case of a young man with very extensive tuberculous nodes 
on both sides of the neck, in whom a series of treatments with the Rontgen- 
ray was followed by a rapid subsidence of the nodes and coincidentally an 
equally rapid miliary tuberculosis and unexpected death One could not 
say, to be sure, that the treatments were responsible for the result, but the 
sequence of events was so striking that it was very difficult to convince one’s 
self that such was not the case 

A series of unselected cases 111 which various methods of treatment were 
used, including a few with X-ray, is given in Group II These cases include 
minor operations, heliotherapy and other measures 

Group II 

Ti catmcnt by Vanotis Methods 
(no Cases) 

Improved, 52, 47 per cent , Not improved, 21, Doubtful, 19, Parti} imprened, 10, 
Recurrences, 8 

We now come to the question of surgical treatment, and here at once 
we enter on debated ground, a sort of no-man’s land Let me repeat that I 
refer to cases in which the cervical tuberculosis is the only clinically active 
focus of disease, particularly those cases in which there is no pulmonary 
disease 

Incision and drainage are indicated when the node, or nodes, have broken 
down and the overlying skin is red and the tumor is fluctuant The drainage, 
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both the patient and ourselves into a sort of false hope, a hope that, moie 
often than not, failed to be realized Then I personally saw four cases, m 
young and otherwise robust people, which progressed from what seemed 
to be localized disease in the neck to most tragic consequences, two young 
women, and one young man, under our conservative treatment, developed 
severe pulmonary or generalized tuberculosis and died, while the fourth, a 
young woman, is m a State institution with extensive pulmonary disease 
So fai as we could determine, in these four instances the primary focus of 
the then active disease was in the neck, and, rightly or wrongly, it seemed 
to us that early lemovaL of those nodes might have saved the patients 

At just the time when we were crystallizing our ideas in regard to the 
advantages of surgery, Hanford , 11 of the Presbyterian Hospital, and 
Clute , 12 of the Lahey Clinic, announced independently the same conclusions 
Clute wrote “For the average patient, echo cannot afford the time or ex- 
pense of prolonged hygienic treatment, surgeiy seems the method of choice ” 
With this we heartily agree 

Operation will not, of course, be suitable for all cases It should be 
reserved for those with fairly discrete masses, preferably rather early in 
the course of the disease If there are nodes on both sides of the neck, the 
operation may be done in two stages It is never necessary to do the ex- 
tensive dissections with removal of the sternomastoid muscle as was for- 
merly done, and as is indicated in cancer, and if the incision is made 
parallel with the natural creases in the neck, the scars will not be too un- 
sightly The spinal accessory nerve, the most important one which is en- 
countered, can always, with care, be spared Recurrences do take place, but 
the fear of this possibility should not make one forego operation We believe 
that the operation po se does not cause the dissemination of tubercle bacilli 
throughout the body 

The technical details need not be described here The removal of an 
extensive group of enlarged and adherent nodes is not a task, to be sure 
for the inexperienced, but in the hands of a careful and well-trained man, it is 
a procedure more likely to do good than harm 

The results of an unselected series of radical operations is given in Group 
III These figures seem at first glance to be hardly any better than those 
in the other tables, but they do, in our opinion, represent a much more satis- 
factoiy group of results than the others 

Group III 

Treatment by Radical Evasion 
(89 Cases') 

Improved, 46, 51 per cent , Recurrences, 23, Doubtful, 16, Other tuberculosis, 4 

When one comes to discuss the treatment of enlarged cervical nodes 
111 a patient with active pulmonary disease or miliary tuberculosis, the ques- 
tion is a different one We believe that operation should not be performed 
unless the tumor is causing symptoms, such as pain from pressure of the 
swelling, or apparent toxic sequelae, or having a bad mental effect on the 
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the illusion tan Ik imcud In i string of Ik ids, or it least so it will not Ik \tr\ 
conspicuous 

In rtg nd to injuring (lit spin d icccssnrv nerve it is rtadih possible to find the 
spin il iceessorj nene lit disseeting cirefnlh down the posterior border of the sterno- 
eleidonnstoid niusele, the spin il icttssorv ner\e jienetntes the nitisele md can easih 
be found as it conies through the muscle One can follow it up through the group of 
glands without injur} in pricticalh all 111st inccs 

Another point in regard to the technic is the dnision of the sternocleidomastoid 
muscle when necessan It ma\ be done a verv little distance abo\e the claucle, where 
one at oids all injur} to the nerve supple of the muscle The nerve supplv comes from the 
spinal acccssorv and cervical plexus and hits the muscle nerve in the middle of the 
muscle If one goes below that damage to the nerve supple of the muscle will be 
divided 

In lus own experience he had seen a number of persons die following involvement 
of the Emphatic glands of the neck in which operation was not done One was a little 
boj who had a rather extensive involvement of the glands of the neck He decided to 
have an operation because a sister, onl} a few months prcviouslv, had died of tuber- 
culosis spinal meningitis following lv mplntic-gland involvement It is true that a number 
x>f cases requiring operation is ver} rapidlv decreasing 

He had noticed, too, that since taking up practice in a relativelv small citv, vvlieic 
the hvgiemc conditions are good there are reall.v few patients of tuberculosis of am 
kind as compared with the number of cases he used to work with m Philadelphia, or 
at the Johns Hopkins Hospital 

In certain instances tuberculosis of the glands of the neck vv ill not v icltl to am 
form of conservative trcitment The son of a plnsician came to him a number of vears 
ago who had had ever} thing — the rest cure m the ojkii air, as the patients have at 
Saranac Lake X-rav treatments ultra-v lolct-rav treatments, and everv other conservative 
method He had had five operations, and still was not cured A thorough incision cured 
that voung man and he has now been well for a number of vears 

He believed that there are a large number of such cases He questioned, pcrsonallv, 
whether am of the glands that have become definite cases ever cease to be a menace to 
the patient 

Dr Trank S MATiirvvs (New York Citv ) said that at the St Man’s Hospital 
for Children in New \ork the number of new patients per vear with cervical-node 
tuberculosis has dropped from about fiftv to less than five m the course of (sa}) twentv- 
five }ears He was strongl} convinced that the disappearance was a question of nnlk 
and not of tonsils 

He personallv had had several patients who had gone to the countr} for the summer 
with the idea of preserving the children’s health, and were ver} careful to pick out one 
farmer and one cow for milk for the children He recdled three such cases In one 
of those cases three acute cases of throat infection followed bv tubercular glands, arose 
I don’t need to mention the other two But that has been sufficient to demonstrate that 
m those cases it was a question of giving tubercular milk 

He had said that the treatment of tubercu’ous glands of the neck depended entirelv 
on the specialt} of the ph}sician consulted If he were a tuberculosis specialist, at least 
a few }ears ago, he probablv would give tuberculin, if it were the general fanulv doctor 
he would give them h}g!ene, if an X-rav man he would give them that, even if the 
glands were calcified, and, finall} there is the general surgeon who might want to make 
them surgical But all of these groups will turn them over to the general surgeon if 
they are doing badly, if the} are breaking out and causing sinus trouble, thev are all 
likely to step from under 

He advocated surgical treatment at the ver} earliest before the condition gets all 
over the neck and axilla and becomes suppurative 

Doctor Miller, closing the discussion, remarked as to the suggestion of Doctor 
Tinker that a majorit} of these cases are due to bovine bacillus, that this has been 
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PARACELSUS 

By Fred B Lend, M D 
or Boston, Mass 

In June, 1527, in Basel, Switzerland, the day before the Feast of St 
John, which the students of the university were to celebrate by a large bon- 
fire in the public square, the following notice in large letters appeared on 
the door of the city hall “The famous Doctor Paracelsus, City Physician, 
will speak at High Noon tomorrow in the Town Square upon the New and 
Marvelous Light of Medicine He will also touch upon the Ignorance, the 
Avarice and the Strutting Vanity of the Doctors of Basel ” Exactly at noon 
Paracelsus appeared He was dressed in a sweeping black silk robe trimmed 
with red His hat was black and gold He wore a long sword and carried 
an ebony staff Behind him walked a page carrying two large books bound 
in leather For a moment he faced the crowd in silence, then strutted up 
and down the platform, sweeping the flagstones with his robe, showing off 
his staff, his sword, and his regal stride Then he stopped, tore off Ins hat 
and threw it savagely into the audience, slammed Ins sword on the pavement, 
broke his staff over his knee, stripped off his robe, rolled it into a crumpled 
ball and sent it after his hat He advanced toward the crowd bareheaded, m 
a plain gray jacket, sleeves rolled up to the elbows “Thus,” he screamed 
in Ins shrill voice, “thus should a doctor appear before his patient — to cure 
by knowledge, not by fine clothes , by science, not by gold rings and jewels ” 
He motioned to the page who handed him one of the books With a furious 
gesture, Paracelsus tore it in two and threw it on the furnace It blazed up 
m a burst of yellow flame and black smoke “That was Galen,” he shouted 

The second book followed, and a second burst of flame rose up “That 
was Avicenna,” shrieked the heretic doctor "Old bloodless words Vain 
moutlungs of ignorance Latin sounds meaning nothing From these books 
your doctors get their Latin for diseases they know nothing about and their 
Greek for diseases they never heard of Gray-bearded frauds, old wormy 
moth-eaten sophists, lousy pretenders with their fine clothes, their long steps, 
their Latin to hide their ignorance They cling to the rich like leeches and 
let the poor die like flies They make a disease out of nothing but a pain 
In the belly from too much eating And when there is a real disease, they 
fly from it afraid for their leputations Their cures are worse than the 
illness They burn the flesh with hot irons, give black draughts which tear at 
the bowels Their plasters raise blisters as thick as a hand Then they go 
back to their snug studies, thumb over Hippocrates, that old Greek, and 
Galen, that old Roman, and count the golden coins they’ve stolen from your 
pockets ” 
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1 cat human 1 cstlcssncss which dcsncd wlut it could not formulate until 
they came ” 

1 hcoplnastus Bombustus von Ilohcnhcim was horn at Emsicdcln, Swut- 
/ciland Noccmhu jo, 1493, a date easily rcmcmbcicd as bung one ytai 
aftei the diseoveiy of Amenea Ills fathei u r as a phjsieian of good family 
who man led the mation of the pilgrim hospital in Emsicdcln He was 
named riieoplnastus aftei the great Greek botanist wdio followed Aristotle 
in the Penpatetic School Bombastus, which one might think from his 
waitings gave the name bombast to boastful waiting and speaking, was a 
family name, formerly Bambast, and did not give the name bombast to 
the English language, as it has another derivation, von Hohenheim was 
piobably the origin of the latinized name Paracelsus, by which he came to 
be known, so that the name was not derived from the old Latin encyclopedist, 
Celsus, with the meaning the second Cclsus He was a small, weak child, 
difficult to lear, he is said to have had a tendency to rickets His fathei 
kept him in the open an and used to take him for long walks during 
w'hich he became accjuainted wuth the medicinal herbs in the locality He 
said later 111 his w'ritings “I have to laugh when I think of the German 
doctors sending to Italy and across the Mediterranean to the Far East for 
medicinal plants, w hen God has given such an abundant supply right at home 
111 Geimany The Geiman doctois are Arabs, Greeks and Chaldeans who 
piefei foreign medicines and know' nothing about German medicines, prefer 
medicines fiom over seas when they have better remedies in the gardens 111 
front of their houses ” There is a story that he w'as castrated wdien he was 
a boy by some drunken soldiers wdio w'ere billeted in Ins father’s house, 
evidence has been adduced from Ins portiaits in favor of this story Con- 
sidering the man’s character and w'ork, it is hard to believe lie was brought 
up 111 the feai of God and later wuote much on morals and religion Prob- 
ably from his father 111 Ins eaily youth he got his love foi the study of nature, 
wdnch later was to lead him so far afield during almost his entire life Born, 
as has been said, in the times of the Renaissance and the Refoi mation, he 
imbibed from the one his impulses to the light of nature to scientific induction 
and comparison, and from the other his religious tolerance He probably 
lemained always a Catholic, but what he says later about Luther is of gieat 
interest He had been called by some of his enemies m view' of his at- 
tempted reforms in medicine, “the medical Luther,” and this w'as his an- 
swer — “The enemies of Luther are composed to a great extent of fanatics, 
knaves, bigots and rogues Why do you call me a medical Luther ? You 
do not intend to honor me by this, because you despise Luther I know' 
of no other enemies of Luther than those whose kitchen prospects are inter- 
fered with by his reforms Those whom he causes to suffer in their pockets 
are his enemies I leave it to Luther to defend what he says, and I shall 
be responsible for what I say Whoevei is Luther’s enemy deserves 1113 
contempt That which you wish to Luther, you wish also to me, you wash 
us both to the fire ” 
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not published until seventy years after his death, he gave some of the results 
of his chemical investigations, including chapters on “The Mysteries of the 
Microcosm, The Mysteries of the Fifth Essence, (Quinta Essentia) , The 
Mysteries of Extractions of Specifics, On Renovation and Restoration, etc ” 
He adopted as the elements the water, fire, earth and air of the old philosophy 
He was the discoverer of zinc-oxide ointment In fact, if not the discov- 
erer of zinc, he was the first to use the word in literature Of zinc and its 
compounds he gave a very good description He introduced preparations of 
iron antimony, mercury and lead into pharmacology He investigated amal- 
gams of other metals with mercury, the uses of alum, and the gases arising 
from solutions and calcination He considered the three basic principles 
necessary to all bodies to be sulphur, mercury and salt in his cipher termi- 
nology — sulphur standing for fire, mercury for water, salt for earth, other- 
wise for inflammability fluidity and solidity Air he left out, considering 
it a product of fire and water He adopted the platonic theory of the Mac- 
rocosmos and Microcosmos by which the body of man became an embodi- 
ment m little of the universe, and carried it to such ridiculous length as to 
give to the wind in the intestines in the various Kinds of colic the same 
names as the winds of heaven, Boreas, Eurus, Auster and Notus When they 
got blowing against each other or the wrong way, we had a belly ache 

Other results of his experimental research were the chloride and sul- 
phate of mercury, calomel, flowers of sulphur, and many distillations He 
guarded the use of all medicines in later treatises by earnest counsel to 
physicians to know well the diseases for which they w 7 ere administered 
“For,” he said, “every experiment with medicine is like employing a weapon 
which must be used according to its kind as a spear to thrust, a club to 
fell, so also each experiment And as a club w r ill not thrust and a spear 
will not fell, neither can a medicine be used othenvise than for its own 
disease Therefore it is of the highest importance to know each thoroughly 
and its powers To use experimental medicines requires an experienced man 
who discerns between the thrust and the blow, that is to say who has tried 
and mastered the nature of each kind — The Physician must be exactly ac- 
quainted with the illness before he can know with what medicine to conquer 
it A wood-carver must use many kinds of tools in order to W'ork out his 
art So, as the physician’s work is also an art, he must be w 7 ell practised in 
the means which he employs ” 

In Ins book called “The Book of the Three Principles” (Salt, Sulphur 
and Mercury), he says that, reduced to their lowest terms, there are only 
three diseases and three remedies, therefore why the endless nonsense about 
Avicenna, Mesne and Galen Diseases should be called by the names of 
their cure, leprosy, gold disease, being cured by gold, and epilepsy, vitriol 
disease, because it is cured by vitriol 

After ten months’ hard work at Schwatz he left Villach on his travels 
He decided that his university experience w 7 as as barren of results as if 
he were in a garden where the trees w 7 ere all stumps, and that he would trans- 
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is distributed throughout the whole world It must he sought for and 
captured wheiever it is 

“Sicknesses wander here and there the whole length of the world, and do 
not remain in one place If a man wishes to understand them he must 
wander too Does not travel give moie understanding than sitting behind 
the stove 0 A doctor must he an alchemist He must therefore see the 
mother-earth where the minerals grow, and as the mountains won’t come 
to him he must go to the mountains How can an alchemist get to the 
working of nature unless he seeks it where the minerals lie 0 Is it a reproach 
that I have sought the minerals and found their mind and heart and kept 
the knowledge of them fast, so as to know how to separate the clean from 
the 01 e, to do which I have come through many hardships 0 

“Why did the Queen of Sheba come fiom the ends of the earth to hear 
the wisdom of Solomon ' 1 Because wisdom is a gift of God, which He 
gives in such a manner that men must seek it It is true that those who 
do not seek it have more wealth than those w'ho do The doctors w ho sit by 
the stove wear chains and silk, those w'ho trai el can barely afford a smock 
Those wdio sit by the stove eat partridges and those who follow' after knowl- 
edge eat milk-soup Although they have nothing, the}' know' that as Jmenal 
says ‘He only travels happily who has nothing ’ I think it is to my praise 
and not to my shame that I have accomplished my travelling at little cost 
And I testify that this is true concerning Nature wdioever wishes to know 
her must tread her books on their feet Writing is understood by its letters 
Nature by land after land, for every land is a hook Such is the Codex 
Naturae and so must a man turn over her pages ” 

From Fiance he took ship for Venice, W'here he spent some time as 
army surgeon to the Venetians w'ho w'ere engaged in a W'ar with Charles V 
One of their Avars Avas for the defence of the Island of Rhodes against 
Suleiman II the Magnificent He mentions a disease Avhich he found among 
“Saracens, Turks, Tartars, Germans and Wallachians Here he made ob- 
serA'ations on ariow Avounds, the bow' and airoiv being used no longei in 
Avestern Avars 

He then visited the Tartars in the Balkan Peninsula and Southern Rus- 
sia, and Avent as far north as Moscow Here among the herds of cattle 
he learned about the treatment of horses, cattle, sheep and goats He 
journeyed from Moscoav to Constantinople Avith a Taitai pi nice He learned 
fiom Saracens and Turks the lore of their saints and from Jeivish physicians 
and astrologers the secrets of their dread Kabbala 

From Constantinople he returned to Venice m 1522, and again took seiv- 
lce Avith the Venetians in the Avar between the Emperoi Charles V and 
Francis I, King of France, for the possession of Naples Wherevei he 
w'ent he practiced his new medicine and surgery reviled and abused the 
physicians of the old school, is said to haA'e successfully treated many patients 
giA'en up by his colleagues, at least he says he did He lemaiks “I pleased no 
one except the sick ivhom I healed ’’ 
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“4 He shall at all times be temperate, serious, chaste, living rightly, and 
not a boaster 

“5 He shall consider the necessity of the sick rather than his own his 
art rather than his fee 

“6 He shall take all the precautions which experience and knowledge 
suggest not to be attacked by illness 

“7 He shall not keep a house of ill fame, nor be an executioner nor be 
an apostate, nor belong to the priestcraft 111 any form ” 

The enmity toward him of the regular profession grew worse and worse 
Doctors, apothecaries, barbers and bath-men banded together against him 
They called him a “Luther in Medicine,” a “liar,” a “fool,” a “suborner,” 
a “necromancer,” and other equally uncomplimentary epithets He replied 
as follows “The doctors take more trouble to screen their movements than 
to maintain what concerns the sick, and the apothecaries cheat the people 
with their exorbitant prices and demand a gulden for messes not worth a 
penny ” 

He accepted an invitation 111 Zurich where his students there gave a 
banquet in the course of which he addressed them as “combibones optimi,” 
and they 111 return addressed him as “our own Theophrastus ” Such ap- 
parently was the sole foundation for the charge of habitual drunkenness 
which was made upon him by his medical colleagues, and was so em- 
phasized and insisted upon that it has lasted to this day 

Troubles accumulated for him in Basel His friend and patient Fro- 
bemus died He was threatened with assassination They published a 
lampoon 111 excellent Latin entitled “The Shade of Galen against Theo- 
phrastus, or rather Cacophrastus ” It purported to be a letter from Galen 
postmarked “Hades” , a spiteful and scurrilous fabrication it has been called 
It was nailed to the door of the cathedral, where all might see it Stirred 
to the depths, he made an indignant appeal to the Town Council He kept 
quiet in public, but in private invented nicknames for his foes, among the 
mildest of which were “Doctor Blockhead” for the doctors, and “scullery- 
cooks” for the apothecaries 

He treated at this time a wealthy canon of the cathedral, Leichtenfels 
by name, who had offered a hundred gulden to any one who should cure 
him, and only sent for the so-called heretic after the failure of many others 
Hohenheim got him over his pam and sleeplessness, but he refused to pay 
more than six gulden Hohenheim sued for his fee and lost his case He 
was to be outlawed and exiled to an island in Lake Lucerne His friends 
warned him, and he fled, never to return to Basel Here is part of what 
he wrote afterward about these colleagues who had treated him so basely 
in the preface to Ins book “Paranurum” “I am not afraid of them, but 
I am afraid of the discredit which they will thrust upon me and of the 
out-of-date Law, Custom, and Order which they calle Jurisprudence ” 

He went to Alsace and to Colmar, where he visited m the house of Dr 
Lorenz Fries, who, though a Galenist, was broadminded enough to be- 
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Bui gomastei Christian Studei, who had put himself under Ins treatment, 
and continued his work called the “Opus Paiamirum ” Leaiing St Gallon 
at the end of 1531, he wandered about foi many years At St Gallen 
he completed the foui books of the Paramirum This lemarkablc book 
deals with the Five Entia 01 causes of disease I The “Ens Astrale’’ is the 
action not so much of the stars as of the climate, the sun and moon, and 
the weather 111 general, as influencing the health II The “Ens Venem” 
diseases coming from the poisons arising from the excreted portions of food 
and drink (By the way, we have an “alchemist” in the stomach whose 
duty is to separate the poisons which are to be excreted from the portions 
of food which are to be absorbed If he is not on duty, the “Ens Venem” 
gets us ) III The “Ens Naturale,” diseases arising from Nature including 
the natural humors, of which there are many more than the four of Hip- 
pocrates and Galen IV The “Ens Spirituale, ’ diseases which come from the 
spirits of wen The spirits have hand-to-hand conflicts, so to speak, outside 
the bodies of their possessors, and the winning spirit can inflict all sort of 
trouble on the body possessing the loser “He is a fool who denies the pow r er 
of the mind over the body,” says our author Last, there is the “Ens Dei,” 
a class of diseases produced by the direct influence of God in Ins infinite w'is- 
dom A most interesting treatise In this book, superstition, religious rever- 
ence, and occult learning struggle with exact observation experiment and 
common sense, now' one wins, now' the other All Ins w'orks that I have 
attempted repay reading 111 the original The old German is not too haul, 
the penphrastic and picturesque style and the evident downright earnestness 
of the man come out much better in the original than in the translation, 
even if at times one realizes that one does not get all of Ins meaning 

It seems that the physician must know' all about these entia because a 
disease which comes from one ens may seem to come from another, and 
the right treatment can only be given if we recognize the causal ens, for the 
ens spirituale something like the Coue treatment or Christian Science might 
be the right thing 

Some people think (Stoddart) that Hohenheim had a prevision of the 
decomposition of light by the prism, but from the passages quoted, that 
seems to me rather doubtful 

The “Opus Paramirum” closes with a second address to Joachim von 
Watt, echoing Hohenheim’s bitter cry “Who hath believed my report’ 
Strange, new', amazing, unheard of, they say are my physics, my meteorics 
my theory my practice And how should I be otherwise than strange to 
men who have never wandeied in the sun ? I am not afraid of the Aristotel- 
ian crowd, nor of the Ptolemaic nor that of Avicenna, but I fear the in- 
sults evei thi own in my way and the untimely judgment, custom, older, which 
they call jurisprudence Unto whom the gift is given he leceives it w'ho 
is not called I need not call But may God be with us oui Defendei and 
our Shield, to all eternity Vale” 

After finishing the Paramuum, Hohenheim lived foi some years 111 
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to Vienna, where lie was entertained at a banquet m his honor by the City 
Recorder, Blasius Beham In Vienna he again incurred the enmity of the 
physicians to such an extent that no one would receive his manuscripts for 
publication 

In 1537 he returned to Villach, received the inheritance left him by his 
father, and accepted a temporary position as metallurgist of the Fuggers 
He studied the mineral resouices of the Carmthian Mountains and wrote 
another book about it Meantime, he had written a book on Stone, Gravel, 
Clnragra and Pellagra, which he calls the Tartaric Diseases lie tells his 
patients that if they will follow Ins treatment They will avoid “the bloody 
and uncertain hands of the cuttei for stone,” This was not published till 
twenty-two years after lus death He practiced at St Veit, and there 
treated the physician to the King of Poland, Albert Basa His professional 
foes again bothered him, and once filled the courtyard of the church in order 
to insult and hustle him as he passed in and out He travelled for two years 
longer Worn out by constant labor and travel, he became ill of some insidi- 
ous disease, both poisoning and violence were suggested, but not proved 

Sensing the approach of his death he hired a room in an inn m Salzburg 
and made his will He left all his medical books, implements and medicines, 
with the exception of some small money bequests, “to his heirs, the poor, 
miserable, need}'- people, those who have neither money nor pro\ision, with- 
out favour or disfavour, poverty and want are the only qualifications” 

He was buried m the churchyard in the burial place of the poor He 
was engaged in religious writings during the last days before his death 
Fifty years later his body was removed to a new resting place against the 
wall of St Sebastian’s Church This is the inscription on his grave “Here 
lies buried Philip Theophrastus, the famous doctor of medicine, who cured 
wounds, leprosy, gout, dropsy and other incurable maladies of the body v ith 
wonderful knowledge, and gave his goods to be divided and distributed to 
the poor In the year 1541 on the 24th day of September he exchanged life 
for death ” 

Within the forty-eight years of his turbulent life were crowded enough 
laboratory work, experiment, study, travel, practice and trouble to make a 
dozen ordinary lives He loved his God, loved the poor and loved his pro- 
fession His superstition, credulity and turbulent spirit were a part of his 
time He had much to arouse his just indignation He believed, however, 
from the beginning to the end, in observation and experiment and the study 
of nature and disease as the basis of practice For these principles he worked, 
fought and wrote with irrepressible zeal Many of his contributions to 
medicine have been mentioned above He has been called the father of 
homeopathy, and of many other things He was surely the first to insist 
upon the importance of travel and observation in many parts of the world 
for the equipment of the physician and surgeon In this sense he may be 
considered the father of all the societies for medical pilgrimage which have 
done so much for their members in our time Many have not yet learned 
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A CASE OF THYROIDITIS SIMPLEX (REIDEL’S TUMOR) 
m IIlkbekt Bhugi; F R C S , Eng 

oi Toiioxto, CtMM 

Oxn of the most intei csting of the pathologic conditions encounteicd 
m the thyroid gland is that type of inflammation described b\ Reidd ”i 
1896 to which Ins name is attached 1 he patients nearly all seek relief 
from the pressure symptoms produced by tbe goitre which as a rule, begins 
when relatively small to produce dyspnoea dysphoma and d\ sphagna llus 
is evidently due to the way the hard tumor attaches itself to the stiucturcs of 
the neck The cause is not know n Shaw and Smith, w nting in the British 
Journal of Surgery in 1925, state that the eases examined were negatne for 
tubercle bacilli spirochetes and the common forms of bactena 

The patient was a spinster of fort\ who had been employed as a secrctar\ for 
mam years Her precious health had been good with the single exception of liacing 
had slight menorrhagia She has pronounced \ilws regarding foods, and eats cere 
little meat Eleven months precious to idmission she noticed an enlargement of her 
tlnroid, about which she worried a great deal, clueflc on account of its appearance 
Her basal metabolism was normal She had a mass of fibroids in her uterus The 
tlnroid gland was considerable enlarged, nodular, quite hard ind mobile Thc- 
roidectonn was performed under local anesthesia on Nocember 11, 1926, when three- 
quarters of both lobes w ere remoc ed * 

Following the operation there was slight infection of the wound due to the 
staphylococcus aureus, which was cere slow to respond to treatment but otherwise 
she made a good recoccrc, and seccn weeks later a sub-total lnsterectonn and ap- 
pendectomy were done, from cvluch a splendid recoccrc was made 

She enjoyed good health for nearie three ccars, when she again noticed en- 
largement of her neck, and felt a constriction about it, cspeciallc on long down This 
ccorried her a great deal and caused loss of sleep and inanition These semptoms be- 
come so aggracated that a secondoperation ccas adcised in July, 1930 

The dissection was very difficult on account of firm adhesions, but two lobes, one 
3 by 1 14 by 1 inches, the other Ij4 by 1 be 1 inch, with a small central portion the 
size of a filbert cvere remoc ed, leac mg now onh the posterior capsule She made a 
good recovery, but soon shoeved signs of theroid deficiencc, which ccere controlled be 
small doses of the cchole gland 

The pathologist reported that the tissues showed a cere diffuse granulomatous tepe 
of inflammation, consisting of profileratiee changes in the stroma, infiltration of en- 
dothelial cells, as cvell as lymphocetes and plasma-cells Diagnosis — Reidel’s Struma 

Her symptoms have been entirely relieved and she is now in good health 

These cvere filled with small adenomata 
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The i, 066 cases may be roughly grouped as follows 

444 hyperplastic goitres with 3 deaths, o 67 per cent mortality 
410 toxic adenomata with 5 deaths, 1 2 per cent mortality 
200 non-toxic adenomata with o deaths, o per cent mortality 
5 thyroiditis (including 2 abscesses of thyroid) with no deaths 
7 cannomata with 1 death, bringing the total of fatalities to 9 

Death in these cases was due chiefly to the heart Five of the nine 
fatal cases had auricular fibrillation and three others had dilated and de- 
compensated hearts upon entering the hospital Cerebral embolism was 
responsibile for two deaths, one patient dying two hours after operation 
from this cause, and one as she was leaving the hospital on the eighth post- 
operative day The only death from haemorrhage and shock came two hours 
following the operation, as the result of the removal of a large substernal 
carcinomatous goitre One exophthalmic case, a young woman wdiose con- 
dition w r as too desperate for lobectomy, died following a ligation 

The average age of those dying of toxic adenomata was fifty-eight and 
one-half years, the youngest forty-eight and the oldest sixty-se\en years ot 
age These figures substantiate Crile’s statement that the mortality in 
this type of thyroid suigery occurs almost ahvays after the fifth decade 

The age of those dying of the hyperplastic type, in our series, was con- 
siderably younger The average was thirty-seven years , the youngest twenty- 
one, and the oldest forty-eight 

Of the seven carcinomata of the series, three had symptoms for less than 
one year prior to consultation Little could be done to improve the mor- 
tality in this type, but four had goitres of from twenty to sixty-five years’ 
duration and the average age at time of examination w r as fifty-nine years 
Had these four had thyroidectomy for their symptomless goitres prior to 
the age of fifty they might have been saved 

Only two of the seven cases w'ere operable and these are alive and well 
today, both having had practically total thyroidectomies followed by radium 
One inoperable case lived one and one-half years, his life prolonged con- 
siderably by the use of radium, one died two and one-half months following 
a tracheotomy foi obstruction by the growth , tw'o others died nothin four 
months after the use of radium, and w^e have lost track of the remaining 
case 

The mortality rate is roughly proportional to the duration of symptoms 
prior to operation In the adenomata but one death occurred with en- 
largement of less than ten years’ duration, and four deaths m the cases 
of from ten to fifty-two years’ standing In the hyperplastic type there 
were no deaths in cases with symptoms of less than one year Two of the 
fatalities occurred m old recurrent goitres, one with symptoms for five, 
and the other for eight years 

The average duration of the disease prior to operation, for hyperplastic 
goitres, was fourteen months, for the adenomata, twelve years As time 
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In out experience, unless a temporal) hypotliyi oidism results post-opera- 
tively a iccunence is likely latei on 

Five nuniins of iodine daily are gu ui post-opcrativcl) to the liypci- 
plastie type foi fiom one month to six weeks Rcgenuation of thyroid 
tissue is delayed or pi evented to a certain degree by this means 

To secuie ideal lesults in the hyperplastic type, as much gland should 
be removed as possible without injuring the parathyroids or the recurrent 
laryngeal nerves 

One nerve was injured in four cases of the present series In spite of 
our most careful efforts, this unfortunate accident will happen at rare inter- 
vals The surgeon is invariably warned by a change m the respiratory note 
when this accident occurs, and should proceed with the greatest of caution 
on the other side In recurrent goitres, in large substernal or retrotracheal 
goitres, and in rare cases of unusual position of the nerve, injury is most 
apt to occur We have seen a dissection of the lecurrent nerves b) Doctor 
Foster, of the University of Oregon Medical School in which the course 
w'as directly superior and internal to the lateral lobes In such a case trauma 
to the nerves could scarcely be avoided 

Where but one nerve is injured no permanent damage results as the 
remaining cord eventually acts as efficiently as both, though a hoarse or 
husky voice may be present for some time If both are injured a bilateral 
adductor paralysis of the cords eventually results, and they assume a constant 
position of adduction, leaving insufficient breathing space This may occur 
as early as six w r eeks or as late as six months post-operatn ely An intense 
dyspnoea follow's which must be relieved by a permanent tracheotoni) 
Though many measures, such as cordectomy, laryngeal fissure resuture of 
the neives, etc have been attempted, they are rarely sufficiently successful 
to warrant their trial Permanent tracheotomy seems to be the only effec- 
tive treatment 

Exophthalmus v r as found to be present in 42 per cent of the h)per- 
plastic cases Post-operatively, when present, this symptom disappeared on 
an average in six months in 75 per cent of the cases and persisted in 25 
per cent to some extent to date 

Only three cases 111 this series had symptoms of tetany of sufficient 
severity to require medication Tetany may be divided for convenience into 
acute and chronic varieties The acute type comes on within twenty-four 
hours after the operation, with symptoms of numbness and tingling m the 
tongue, fingers and toes, carpo-pedal spasm, and even generalized epilepti- 
form convulsions The blood calcium drops below 7 normal and the Chvostek 
and Trousseau signs become positive These cases are conti oiled by para- 
thormone intravenously, massive doses of calcium lactate by mouth, cal- 
cium chloride intravenously, cod-liver oil with Viosterol and sunshine 
Within a week or ten days the oedema and swelling, which have tendered 
the cuculation to the parathyroids insufficient, will have subsided, and the 
patient recovers 
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THE END-RESULTS OF THYROIDECTOMY 

By Frederick A Colder, M D and Eugene B Potter, M D 

of Ann Ancon, Mich 

Goitre has undoubtedly been the subject of more careful study by sur- 
geons during the past decade than any other lesion, with the happy result 
that, due to a wider knowledge of the disease, better selection of cases, 
meticulous pre- and post-operative care, refinement of operative technic, the 
mortality from surgical treatment in the hands of the experienced has fallen 
to its ultimate low level and the complications formerly so formidable have 
largely disappeared The occasional death after thyroidectomy is commonly 
due to the neglected disease, rarely to an accident in the treatment Until 
etiology of the disease is known, any betterment in our therapeutic results 
will come from many critical studies of the end-results of surgical and other 
forms of treatment Some such studies have been made, but when one con- 
siders the vast volume of the literature on goitre, one is struck by the rela- 
tively small amount of attention given to this important phase of the subject 

In order to check up our results in the University Hospital with the view 
to determining the efficacy of surgical tieatment for goitre in general and 
to find our errors in paiticular, an attempt has been made during the past 
year to get in touch with the patients with goitre of all types treated by 
operation during the four-and-a-half-year period fiom August i, 1925, to 
December 31, 1929 An effort has always been made to keep in touch with 
these patients at least four times during the first year after operation with 
a considerable degree of success, but after that we tend to lose touch with 
them as time lapses The conditions were not ideal for the study as our 
patients often live at long distances, they are often financially unable to return 
for re-study and they are frequently lost track of because of changes of 
residence Questionnaires were mailed to them which they were asked to 
fill out, also they were urged to return for examination When this was im- 
possible, we arranged for many of them to be examined by their family 
physicians Practically all patients with residual symptoms and all who 
were unrelieved were reexamined by a physician Basal metabolic studies 
were made whenever possible either in the clinic or by some other laboratory 
situated near their homes and were secured on a large number We were 
able to get personal or fairly satisfactory check-ups on only 733 patients of 
about 1,200 treated during this period, consequently we do not have the 
value of reports on a consecutive series of patients We are aware of the 
Inadequacy of any method of study of end-results short of frequent, com- 
plete examinations with laboratory studies of all patients treated, but in 
spite of its shortcomings, we feel that this study is of some value in evaluat- 
ing the degree of rehabilitation in these patients The opinion of the 
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exophthalmic goitic were studied Ihey were an aruagc group of patients, 
the geueial facts concerning wdioni are show'll in Table 1 The ratio of 
males to females is loughly i to 2, average age 376 years and the average 
duration of symptoms 146 months The aveiage gam 111 weight was 276 
pounds at the time of reexamination over the weight at the time of their 
ai rival 111 the hospital Excluding patients with recurrences six patients lost 
an aveiage of eight pounds while fifteen had no change m weight Most 
patients make an astonishing gam 111 weight during the first few- months 
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EXOPHTHALMIC GOITER TOXIC ADENOMA 


□ NO OF CASES 

COMPLETE REHABILITATION 
S UNRELIEVED 


WORSE 


TABLE 2 GRAPHICAL REPRESENTATION OF REHABILITATION 
IN PATIENTS WITH HVPERTHYR0ID5M 

aftei opeiation, often so much as to be objectionable, but dining the follow- 
ing year, usually without conscious alteration m diet, they attain then normal 
weight A large pait of the weight gain is due to low'eied basal metabolic 
late but some of it is due to a continuation of the appetite and eating habits 
acquired during then period of hypcithyioichsm The acquisition of obesity 
plays no part in the restoration to normal and aftei normal weight is lestored 
it is wise to see that they aie on a diet that meets simply their calonc needs 
In estimating the end-icsults of thyi oidectomy w r e feel it w'as not enough 
to considei only the basal metabolism and to call a patient cured if this w'as 
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stances tne exophthalmos, while still present, was very much less marked 
than befoie operation, in many cases hardly noticeable Persistent ex- 
ophthalmos was most common in patients in whom the disease was of long 
standing The disappearance of a marked exophthalmos was usually rapid 
to the point of a slight exophthalmos after which the complete return of 
the eye and ocular muscles to normal took several months Operative treat- 
ment, early in the course of the disease, offers the best chance of obviating 
the appearance of exophthalmos and also the best chance of returning the 
eyes to normal aftei this sign is present 

A voice difficulty was the only complaint m nineteen or 7 i per cent 
The larynx is carefully examined before and after operation and there was 


CASES -267 

COMP REHABILITATION 

UNRELIEVED 

WORSE 

NO RESIDUAL SYMP 
RESIDUAL SYMPTOMS 
EXOPH ALONE 
EXOPH AND CARD SYMP 
SUBJ CARD SYMP 
VOICE DIFFICULTY 
TOTAL RECURRENCE 



TABLE 4 GRAPHICAL REPRESENTATION OF RESULTS 
AND MORBIDITY IN EXOPHTHALMIC GOITER 

post-operative unilateral laryngeal palsy piescnt in two patients both of 
which cleared up in three months, therefore the voice symptoms were not 
due to nerve injuries The complaints are of a nnld functional type, such 
as “Voice more easily fatigued with use,” "singing voice not as good,” 
“voice not as strong,” “a sense of pressure m the neck with prolonged use 
of voice ” Some of these complaints are undoubtedly functional or neurotic 
in origin but there must be an anatomical basis for many of them The 
extrinsic muscles of the larynx may be the site of scar tissue or may be 
more or less fixed by scar probably accounting for these nnld vocal diffi- 
culties which are not of particular importance except to point out the neces- 
sity of preserving muscles as well as nerves if one washes to avoid all 
symptoms of this type 

The commonest residual group of symptoms was referable to the cardio- 
vascular system Seventy-one patients or 26 8 per cent complained of sub- 
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lias marked utcnnc piolapsc and another laigc fibioids that may play a part 
in pioduung symptoms 1 w o women wcie m the menopause and had 
nervousness that piobably was due to this ratliei than the residue of the 
disease Two patients had complaints of chilliness and mental dullness with 
basal metabolic lates of -15 and -14, while no gross symptoms of myxadema 
were piesent, they both felt better when taking thjroid therefoie they were 
classed as hypothyroid 

More than half of the patients who were umeheved had had their 
metabolic rates returned to normal by the operation but were uni che\ed be- 
cause of permanent heai t disease 01 by totally unassouated lesions that maj 
have been aggraiated by the disease or at least associated with it 111 their 
minds 

The one patient who was made worse has permanent tetany subsequent 
to the opeiation Two othei patients 111 the entire gioup had transient tetany 
that disappeared within two weeks No positne signs of it were found on 
any other patients eithei in the hospital 01 during the reexamination 

Recto 1 cncc — 'J here w r ei e tlui teen or 4 S pei cent recurrences in the entire 
group Five of them had second operations in the period under consideration 
and aie now completely lelieied with one exception that of a woman who 
now' has a second lecurrence The other eight still have the recurrent dis- 
ease or have had the second operation too lecently to eraluate fairly' The 
recurrences fall into two definite classes Nine of them who had lecur- 
rence wntliin six months had had the disease in a seieie foim with a large 
goitre The opeiation was not adequate and one mac sa\ that the disease 
w r as not arrested and rather than a lccuirence one must regard it as a con- 
tinuation of the disease Ihe othei s were icallv recuriences aftei an ade- 
quate operation that icstored the patient to noimal only to have a return 
of the goitre and the disease after the lapse of seieial years Recuriences 
of this type w T eie found always in people wdio because of social conditions 
W'ere driven to return to hard work a few w'eeks after operation The time 
elapsing between operation and recuiience varied fiom one to five jears 
An example m point is the woman of thirty-eight who 111 1926 had hei 
original operation with complete relief The disease teturned in 1928 wdien 
a second operation w r as done with again complete relief She had a lecur- 
rence again m 1931 She is the mother of a large family and is obliged to 
support the family by hei own efforts which mean long hours of diudgeiy 
with great mental woiry We have operated upon a woman w r ho had been 
opeiated upon nineteen yeais ago and who had a recuirence after this 
length of time Fiom our observations we feel that the so-called lecur- 
rences due to leaving too much thyioid gland, which is most likely to happen 
111 those patients with laige glands md with a sevcic form of the disease 
must be legaided as ,1 failuie of the opeiation to hilt the disease and aie a 
continuation of the disease lathei than a lecunencc Tine lecun cnees in 
which the disease 1 etui ns aftei a lestoiation to noimal by opeiation aie often 
found to have, as an exciting cause, overwork, worry, anxiety 01 infections 
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Fifteen per cent of these patients were iodine-resistant which was due 
in many instances to the prolonged use of iodine in an attempt to cure the 
disease before they are subjected to surgical treatment The use of iodine in 
the hope of cure has also prolonged the duration of the disease before 
operation in many instances, increasing the operative risk and leaving the 
patient with residual symptoms, the presence of which might have been 
prevented by earlier surgical treatment 

Adenomatous Gotti c zuith Hypei thyi otdism — As seen in Table I this 
group were on the average nearly a decade older than the patients with ex- 
ophthalmic goitre The disease occurred far more frequently in v r omen, 
the ratio of males to females being i to 5 Goitre had been present in an 
average of 15 6 years while the symptoms had been present for much larger 
periods than in the exophthalmic goitre group, on an average of 43 7 months 

TOXIC ADENOMAS 
273 CASES 


COMPLETE REHABILITATION UNRELIEVED WORSE NO RESIDUAL SYMPTOMS 
263 10 0 32 


132 

131 


(48 3%) HAD NO RESIDUAL SYMPTOMS 
GOOD RESULTS HAD RESIDUAL SYMPTOMS AS FOLLOWS 
4 (1 4%) EXOPHTHALMOS ALONE 
7 (2 5%) EXOPHTHALMOS AND CARDIAC SYMPTOMS 

[TACHYCARDIA 

86(319%) SUBJECTIVE CARDIAC SYMPT iARRYTHMIA (-34 4% 

[PALPITATION J 

6 (2 1%) SLIGHT ENLARGEMENT OF NECK WITHOUT TOXICITY 
28 (10 4%) VOICE DIFFICULTY (NOT LARYNGEAL PARALYSIS) 


TABLE 6 DATA ON PATIENTS WITH TOXIC ADENOMAS 

The longer duration of symptoms before seeking surgical treatment is due 
to the insidious onset and the milder character of the symptoms The average 
gain in weight after operation is 246 pounds On reexamination two re- 
mained with weight unchanged and five had lost an average of four pounds 
As shown in Tables VI and VII the total number, 273, all except ten 
were able to return to their usual life Of those rehabilitated, 132 or 48 3 
per cent of the total were free from every symptom The remainder of the 
group, 13 1 in number, had mild residual symptoms from the disease or 
operation Eleven of them showed very slight eye signs which v r ere not of 
any real consequence True exophthalmos was a very uncommon finding in 
any of these patients, even prior to operation 

A greater number, 10 4 per cent , complained of minor voice difficulties 
without evidence of nerve paralysis The larger number than in the ex- 
ophthalmic goitre group may be due to the fact that the adenomatous goitre 
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Adenomatous Gotti c without IJypci thyi outrun — Thy i oidectomy is done 
on this giouj) foi cosmetic icasons ,is a pi oplij lac tie measure and for 
ptcssiuc symptoms '\ stud) of the end-iesults suggests that the) arc a'so 
lelieved of many mild symptoms th<il may he due to an altered thyroid secre- 
tion 1 he axciagc age of these patients was tlnit) -three years while the 
goitre had been present foi sixteen yeais This group is essentially the same 
as the adenomatous goitre with h) perth) roidism except it is a decade younger 
with, on an average a much larger goitre II) perth) roidism would prob- 
ably have developed m many of them if the goitie had not been remoxed 
Ninety-four and fixe tenths pei cent of them xxere well pleased xxith the re- 
sults of thyi oidectomy, m fact many of them xxere so enthusiastic that xxe took 
special care to see xxliy they felt so About half of them had pressure symp- 
toms due to the piesenee of a tumor in the neck Palpitation and dyspnoea 
xveie pi (.sent in over So per cent often ascribable to pressure but present 
many times when no distortion of the trachea existed Nearlx exerx patient 
complained of nervousness of some moie or less xaguc subjcctixe type, such 
as appichension irritabi lit) and mental tension A. x\ eight loss xxas present 
in moie than half the cases xxliile muscle weakness and xague digestixe 
symptoms xvere present m main These s)mptoms did not incapacitate but 
they xvere at least uncomfortable and a distinct departure from the normal 
In other xvords, xve found evidence that goitre with normal basal metabolic 
rates xvere associated with many definite symptoms Most of these symptoms 
disappeared after thyi oidectomy as shown In the high percentage xxho xxere 
symptom-free after the operation An argument lias been adxanced against 
operation for this t)pe of goitre with a normal basal metabolic rate that there 
xvill be produced myxeedema if the goitre is remoxed since part at least of 
the function must be coming fiom the goitre A comparison xxas made of 
the basal metabolic lates of these patients before operation and a xar)ing 
period in years after opeiation and xve found them to he essentially the same 
A special study 1 xvas made of seventy patients whose basal metabolic rate 
xvas in the lower limits of normal and the check determination showed 54 per 
cent to have a loxveied late of an aveiage 46 points xxlnle 46 per cent 
showed an ax r erage gain of 6 7 per cent — points xvhich enable one to prophesy 
that the basal metabolism after thyroidectomy foi adenomatous goitre xxith 
a noimal metabolism xvill remain essentially the same 

Myxoedema xvas encountered 111 only one instance in a patient on xvhom 
an operation for a recurrence followed a lobectomy done years previously 
No patient xvas found to have tiue myxeedema associated xvith a goitre 
These observations demonstiate the abilitx r of almost any amount of thyroid 
or goiterous tissue to maintain a normal metabolic rate Oftentimes in 
removing tbe degenerating adenomatous goitre it is impossible to leax'e any- 
thing except abnormal adenomatous tissue xvhich is perforce left as a cover 
for the parathyroids and the neives, but even tins scanty amount of abnormal 
tissue is adequate to maintain a noimal metabolic function 
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lecurrences aftei a period of normal health These are due to the action 
of an exciting cause, most commonly overwork and worry A third group 
who have normal metabolic rates are those who were ill-chosen for opera- 
tion or who come for operation too late and who were incapacitated by 
peimanent damage to vital organs There is, in general, a ratio between 
the results of operation and the duration of the disease Quite as important 
is careful post-operative supervision with insistence on a period of rest 
Operation should be an incident in the medical care of the disease which 
should be carried on for a long period of time after operation Operation 
may not be a cure but it enables most of the patients to return to work 
within a comparatively short space of time and prevents the development 
of permanent visceral damage The poor results are due to refraining from 
operation rathei than actually operating It is unfortunate that a mathe- 
matically accurate amount of thyroid cannot be left by the surgeon since 
even though the thyroid has a great compensatory power the line between 
producing myxoedema and failure to check hyperthyroidism is a fine one 
Too much harsh comment has been passed on recurrence which is the least 
harmful of the complications of errors in judgment as to the amount of 
thyroid left A second operation in an occasional case is preferable to 
myxoedema or tetany with the inevitable cataracts in many cases 

In the patients with adenomatous goitre with hyperthyroidism, the results 
can be improved appreciably if the patients will come to operation earlier 
in the disease The higher incidence of slight residual subjective cardiac 
symptoms is due to the longer course of the disease and the older age of the 
patient It is probable that thyroidectomy, at some time in the fifteen years 
that the goitre is present before symptoms of hyperthyroidism appears, will 
prevent most of the symptoms referable to hyperthyroidism 

Thyroidectomy for adenomatous goitres with normal basal metabolic 
rates gives a high percentage of good results Aside from pressure symp- 
toms there appear to be many mild symptoms that are relieved by thy- 
roidectomy After the removal of goitre of this type the basal metabolic 
rates will not change importantly and there need be no fear of producing 
myxoedema 

At some future time a specific treatment for exophthalmic goitre may 
be discovered , until that time operative treatment offers a low mortality and 
high percentage of rehabilitation For other goitres that are of long stand- 
ing, surgical treatment offers prophylaxis from hyperthyroidism and other 
complications and a high degree of rehabilitation after the complication of 
hyperthyroidism has occurred Procrastination in carrying out operative 
treatment, frequently bears the responsibility for the residual symptoms 

CONCLUSIONS 

(1) Subtotal thyroidectomy for exophthalmic goitre gives rehabilitation 
in over 90 per cent of the cases 

(2) Of all cases treated by operation about 65 per cent had no important 
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PROGRESSIVE EXOPHTHALMOS HOLLOWING THYROIDEC- 
TOMY, ITS PATHOLOGY AND TREATMENT 

13 v Howard C Naitziger, M D 

of StN Francisco, C\l 


1HOM TIIF DFPARTMFNT OF SURGFR1 OF TIIF UNI\ LHSIT1 OF C\IIFOH\H 

The exophthalmos which is characteristic of a certain type of goitre 
usually subsides following operative tieatment of the gland, ordinarily it is 
not a matter of any great concern to the surgeon, nor does it require special 
treatment In occasional instances, however, this protrusion of the eyes 
may not subside after operation and may then constitute a disturbing residual 
symptom of the disease In still other instances exophthalmos after thy- 
roidectomy becomes progressive and the literature is filled with instances 
in which this has occurred Among the reports of particular interest are 
those of Zimmerman, 1 Burch - and Roeder and Kilims 3 This condition has 
lesulted, in extreme instances, in total blindness Enucleation of the eye is 
often necessary because the protrusion advances to such a degree that the 
lids are no longer able to cover the cornea, and desiccation abrasion and ul- 
ceration with infection result from exposure Some of these patients show 
choking of the discs and atrophy ot the optic nerves, though this is by no 
means an invariable accompaniment of the exophthalmos Ophthalmologists 
have recommended various procedures foi protection of the eye, such as 
suturing the lid and canthotomv In other instances, operations upon the 
cervical sympathetics or the stellate ganglion have been tried upon the theory 
that the principal factor in the production of the exophthalmos is an over- 
activity of the sympathetic nervous system, producing its effect upon the 
involuntary muscles in the orbit The operations upon the lid, as might be 
expected, have met with no success and have had no effect upon the progress 
of the protiusion Sympathetic operations likewise, while resulting in a 
slightly nan owed lid slit and a smaller pupil, have been quite inadequate and 
unsatisfactory 

An inquiry into the cause of the exophthalmos associated with hyperplastic 
goitre indicates that there is no concurrence of opinion as to the underlying 
mechanism There have been numerous proponents of the idea that certain 
muscles supplied by the sympathetic nervous system have become over- 
active and, in one way or another, are responsible, not only for the exoph- 
thalmos, but for the wide lid slit and the lagging of the upper lid in following 
downward movements of the eyeball The muscles of Muller, 4 1 Landstrom, 0 
and Krauss 7 all have been considered to play their roles, the muscles of 
Muller and Landstrom by acting directly upon the globe, and the muscles 
of Krauss by constricting the ophthalmic vein so as to produce a venous 
engoigement, which secondarily has been responsible for the prominence of 

582 



HOWARD C NAFFZIGER 


directed toward determining the presence or absence of such a lesion Her neurologic 
examination proved to be entirely negative and encephalograms confirmed the opinion 
that there was no gross abnormality m her ner\ous system, her spinal fluid pressure 
was normal Measurements with an exophthalmometer read 34 on the right side 
and 32 on the left side 

It was decided that the protrusion of the eyes could not be explained on the basis 
of any intracranial lesion and there was no evidence of intraorbital tumor or arterio- 
venous aneurism In view of the fact that the loss of vision was progressive and the 
exophthalmos still increasing, it was felt that a decompression of the orbit offered both 
an opportunity at once to relieve the exophthalmos and perhaps to determine its cause 
A satisfactory explanation of the changes in the optic discs could not be made in the 
light of our present knowledge, but it was felt that they must be associated with 
whatever pathologic condition was producing the exophthalmos 

Opctatwn — April 7, 1930 a right frontal operation was performed The dura was 
elevated from the orbital plate, which was then opened The orbital roof was ronguered 
away widely to give a maximum decompression of the orbital content The bone was 
remoied mesially as far as the ethmoid and sphenoid cells, and anteriorh as far as 
the frontal sinus Laterally the entire plate was removed, and posteriori} , it was 
removed to the greater wing of the sphenoid The orbital content bulged markedly 
through this opening and obviously was under extreme tension The orbital fascia 
was opened and the orbital content was exposed Fat w r as visible tow’ard the mesial 
and lateral sides of the orbit, but, upon palpation, it w'as evident that it was not under 
tension as contrasted with the tension wuthin the cone of extra-ocular muscles which 
passed fonvard from their origin about the optic foramen to the globe Upon palpation, 
the tension of this muscle cone was extreme We felt that the explanation for the 
exophthalmos must lie here and decided to open through the muscle and to explore 
the retrobulbar space for the cause of the pressure Small sutures w'ere introduced into 
the levator superions to act as retractors and the muscle fibres were split longitudinally 
As the incision was continuously deepened, it was found that, instead of dealing with 
the normal muscle, perhaps i z /> millimetres in thickness, W'e were in a deep muscle mass, 
and the incision had to be deepened to about ij 4 centimetres This muscle w\as greatly 
increased m size, W'as perhaps a little paler than normal, and w’as distinctly fibrous 
This splitting of the muscle w r as continued forward to the sclera, and its margins were 
retracted We w'ere then able to explore the retrobulbar space and the optic nerve as 
it entered the sclera No veins and no fat were found wuthin this space The entire 
space was filled by this bulk of extra-ocular muscles Small portions of the muscle 
were removed for microscopic examination 

With these findings before us, the explanation for the protrusion of the eye was 
clear It was caused by an increase m muscle volume The reason for the changes 
m the optic discs was not so easily seen It was considered as a possibility that some 
constriction about the optic foramen by this same mass of muscle might be a factor 
in the disc changes For that reason, it was decided to continue the decompression of 
the orbit to include the optic foramen and, with this in mind, the bony roof of the optic 
foramen was ronguered away The muscle incision was then continued back to the 
point of origin of the muscle at Zinn’s ligament — the fibroperiosteal ring about the 
optic foramen from which these muscles take their origin The muscle splitting was 
continued back to include their origin and the optic nerve was exposed The muscle 
became progressive!} more fibrous and even gritty to the knife and additional portions 
were removed from microscopic examination Following the complete decompression of 
the orbital contents and the optic nerve, the dura of the frontal lobe was allowed to 
come down upon the orbital contents, the bone flap was replaced and the wound was 
closed It was obvious at once, upon the conclusion of the operation, that the right 
e\e had receded markedly The following day there was considerable oedema of the 
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slightly by tying the external jugular veins Dr Margaiete Kunde 9 of the 
Department of Physiology of the University of Chicago, has reported, in 
her experimental work upon rabbits, that exophthalmos could be produced 
if a thyroidectomy were performed upon three-weeks-old rabbits, if these 
i ibbits were later fed with thyioid No examination of the orbital contents 
has been reported in these animals This we hope to piesent to you at a later 
time from oui own and her experimental work It is noteworthy that most 
ot the patients who are described in the liteiature as suffering from progres- 
sive exophthalmos have had a normal or low basal metabolic rate as is the 
ease in Doctoi Kunde’s experimental animals The patient now reported 
had a low metabolic rate and had been given thyroid Also it was noted that 
an unusually broad collar incision had been made at the time of her opera- 
tion, and that both external jugulars had been tied In view of the fact that 
the venous return from the orbit has a double channel to the systemic cir- 
culation one by an intracranial route, and the other through communicating 
•veins to the facial vein, this might be one factor in the production of the 
protrusion The changes Brooks 10 reported m the presence of marked 
obstruction of venous return flow fiorn muscles in the extremities were 
Mnular to those found in this case of progressive exophthalmos 

It is hoped that experimental work now undei way may throw additional 
light upon the mechanism of these muscle changes and also add a link to 
our undei standing of the circulatory changes seen in choking of the optic 
discs 
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of metastasis stiongly suggests that malignancy is commonly spread at the 
time of the operation 

The type of current used determines the effect produced The rapid- 
cutting current seals only capillaries and small vessels, pa pi mam healing 
may follow its use even in the skin, while with gland or muscle the healing is 
apparently as good as with the knife, microscopic section shows only a 
slight layer of surface coagulation Slow-cutting current is more effective 
in arresting haemorrhage but causes more tissue destruction The coagulat- 
ing current causes almost instantaneous clotting for a considerable distance 
along vessels, while slow coagulation may be used to cook and destroy 
a considerable area A non-absorbable surface is formed and superficial cells 
are killed at the same time that cutting of tissue and sealing of vessels 
occurs The non-absorbing surface and coagulated vessels not only pre- 
vent metastasis but also prevent thyroid crisis by avoiding absorbing thyroxin 
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Fig i — Shows the size of vessel which can be coagulated safely m some 
cases also length of clot in centimetres and inches 

from the wound The killing of superficial cells avoids local implantation of 
cancer cells and also minimizes the risk of infection The question was 
raised by Crowell 5 whether these advantages are real or theoretical That 
electro-coagulation actually does seal vessels is apparent to anyone with 
much experience in using it If a blood-vessel be isolated, clamped and 
touched with the coagulating current, a clot forms instantly which usually 
can be seen by all at the operating table and which if desired can be made 
to extend for one-half an inch or more along the vessel To show this I 
had such a section of blood-vessel photographed between two scales, metric 
on one side and inches on the other (Fig i ) In this instance the clot is 
well over one-half inch, or fully 12^ millimetres m length Such a clot 
could be dislodged but this would not occur with the pressure ordinarily 
found in the blood-vessels, even if abnormally high, nor would it be likely 
to be dislodged by ordinary manipulation The non-absorbmg surface pro- 
duced by electric-cutting current is shown by histologic section of the cut 
surface on which can clearly be seen a microscopically thin layer of coagulated 
tissue (Figs 2 and 3 ) The advantages of electro-surgery in many opera- 
tions of surgery, not alone in goitre and malignancy, I have emphasized m 

588 



MARTIN E TINKER 


satisfactory, skin and subcutaneous tissues do not heal so lapidly as if 
cut with a sharp scalpel This agrees with Ellis’s experimental findings 0 
that with dogs the skin healed pci pi imam in only 60 per cent with electric 
cutting and in 97^2 per cent with knife wounds while with muscle, for 
piactical purposes, electrically produced and knife wounds healed equally 
as rapidly and with equal strength of union Hence it has seemed to me 
desnable to limit the amount of electric cutting as much as is possible in 
tissues giving less favoiabe healing To obtain the advantages of electro- 
coagulation which seals vessels much more securely than electric cutting 
I have in certain operations surrounded the area just inside the line of pro- 
posed excision by coagulating punctures, one-half inch apart Experimental 
woik as pieviously mentioned shows that electric coagulation extends the 
clot approximately one-half inch along the vessels Hence, if punctures 
are made one-half inch apait it would seem fan to assume that the clotting 
would extend in a radius of at least one-quarter of an inch sunounding 
the puncture It is possible by using the electro-coagulating spatula to 
puncture down and completely sui round certain cancerous areas, effectually 
dosing the blood-vessels and lymphatics so as to prevent metastasis in 
handling the tissues The line of skin incision is then made with a scalpel 
just outside the electio-coagulated puncture line, and 111 breast-cancer opera- 
tions the flap is further reflected by using the scalpel As muscle healing 
seems to be good with electric cutting, muscle attachments may be divided 
by the cutting curient How much advantage will be gamed by this pro- 
cerluie will have to be determined by experience, but it is certain that the 
vessels and lymphatics surrounding a growth can be effectually closed in 
this way 

Two difficulties in the use of electro-surgery are common to other opera- 
tions than those for malignancy and goitre, these aie, first, the difficulty 111 
cutting through thick layers of fat , and, second, the contraction of muscles 
as they are cut These difficulties can be obviated to some extent but fat 
is such a pooi conductor of electricity, as well as of heat and cold, that it 
requnes a strongei cui rent and more lapid cutting to divide thick layers 
of fat Fortunately the layeis of fat are usually subcutaneous and 111 
most cases important vessels and lymphatics through which cancer cells 
aie carried, fleeing metastases, are more deeply located, and it is jiossible 
with coagulating-current punctures to block off the area adjacent to the 
malignant growth as I have aheady suggested in this pajiei wheie the 
cutting current would be much less certainly efficient 

The contraction of muscles caused by electric stimulation when the elec- 
tuc cutting is used would decidedly intei fere with careful dissection undei 
certain conditions In operations like that foi bieast cancel the attachments 
of the muscles to the chest wall aie readily divided, sjiecially accurate dissec- 
tion not being required When one becomes accustomed to working with 
electric cutting the muscular contraction usually gives little annoyance and 
is of no practical consequence Certain makers claim that their apparatus 
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PARATHYROID ISM AND PARATHYROIDECTOMY 
By Max Ballin, M D and Plinn F Morse, M D 

of Detroit, Michigan 

FROM THE SURGICAL AND PATHOLOGICAL DEPARTMENTS OF HARPFR HOSPITAL 

History — The connection of parathyroidism with osteomalacic conditions 
has a most interesting history covering a period of twenty-five years Much 
of it has been given in recent publications so that only a brief outline is 
recalled here (For closer study of the historical development see Hunter, 
Barr and Bulger, Compere, et al ) Von Recklinghausen, in 1904, first de- 
scribed osteitis fibrosa cystica in a classical paper which brought to the 
condition the name of von Recklinghausen’s disease of bone In 1909, 
DeCosta gathered eight cases of parathyroid tumors from the literature, one 
of them his own It is interesting that neither von Recklinghausen in his 
article on osteitis fibrosa cystica mentioned the parathyroids, nor DeCosta 
in his article on parathyroid tumors, mentioned the connection with skeletal 
diseases Askanazy, in 1904, published the first case of parathyroid tumor 
found post-mortem in a case of osteitis fibrosa cystica Erdheim, in 1907, 
saw the two conditions associated three times, and made the first attempt to 
connect them etiologically, claiming that the parathyroid hyperplasia was due 
to the effort of the gland to increase calcaenua (Erdheim’s theory ) Hoff- 
heinz, in 1925, gathered forty-five cases of parathyroid tumors, twenty- 
seven of them were complicated by disease of the skeleton In the same year 
Mandl achieved the distinction of performing the first parathyroidectomy suc- 
cessfully for the cure of osteomalacic conditions It is interesting to note 
that Mandl then was not sure at first whether the condition was due to 
hyper- or hypoactivity of the parathyroids He tested the matter by first 
transplanting more parathyroids into his patient and observed a distinct in- 
crease in the severity of the symptoms, thereupon he removed the trans- 
plant plus the patient’s own parathyroids 

Symptomatology — The symptomatology of parathyroidism has also been 
given fully by the same authors mentioned above and by others Just as 
myxoedema and Graves’ disease are antithetic conditions in the pathology 
of the thyroid gland, so 111 the parathyroid, we have two conditions opposing 
each other, namely, tetany and parathyroidism * For the understanding of 
the condition, however, it is useful to tabulate the opposing symptoms In 
tetany, the parathyroids may be diseased, but more often they are injured 

* We believe that the word parathyroidism should replace the longer term hyper- 
parathyroidism because thyroidism means the same as hyperthyroidism, and hyper- 
parathyroidism does not tell us any more than parathyroidism It also reminds us that 
opposing symptoms are not simply due to lessened or increased function of the affected 
gland, but that various clinical states will have to be interpreted as dysfunctions with 
mixtures of hyper- and hypo-elements in the same patient (Ballin and Morse, 1 c ) 
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The vutcbial bodies also become flattened and finally show eompiession 
fiaetures Fiequent fractures of the ribs, vertebne and long bones should 
lemmd us of parathyroidism, especially if metastatic malignancy can be 
i tiled out Severe pain in the affected bones is practically always present 
Some of the patients have spent months and sometimes yeais in bed, or 
with corsets and other supports in the effort to relieve this pain The 
pain may be caused mostly by pressure on the intervertebral nerves, by the 
defoimed vertebrae, but the hypercalcaemia most likely is the more important 
underlying factor, judging by the prompt lelief which follows operation 
The demineralization of the skeleton leads to the increase of the serum cal- 
cium, and to increased calcium excretion in the urine Just as the liver is 
the storehouse for glycogen, so the spongiosa of the skeleton is the store- 
house for calcium Donald Hunter and several others have written most 
explicitly on this topic In parathyroidism the spongiosa of the bones gives 
out calcium too rapidly Later in the disease the cortical substances of the 
bones also suffei The increased calcium content of the blood is one of the 
mam symptoms of parathyroidism We find readings up to 20 milligiams 
(25 milligrams exceptionally), the noimal being 8 to 9 milligrams, hoivcvci , 
liypei calcccmia can be tempo) only o> continuously absent, and if so should 
not exclude the diagnosis of pai athyi oidism if all othci symptoms speak foi it 
Careful metabolic work on the calcium metabolism has shown that 111 
pai athyi oidism there is a negative caluum balance, that is the calcium ex- 
creted m stool and urine is six or seven times greater than normal The 
excretion is gieatei than the intake, even with high calcium diets and the 
bones are progressively decalcified The importance of the changed phos- 
phorous metabolism (lowered serum P ) goes with the calcium disturbance, 
some think it is more important than the calcium 

Metastatic calcium deposits in parathyroidism have been lately empha- 
sized and made a part of the symptom complex through the work of Oppel 
in Leningrad It has been proved that such calcium metastases can also be 
produced by free hypodermic administration of parathormone In Roentgen- 
rays taken m paiathyroidism, we see large calcium deposits around the bodies 
of the vertebiae, and anterior-vertebra! ligament, the lumbar ligament shows 
diffuse calcification or calcium deposits Perhaps the occasional very early 
deposits of calcium in blood vessels of young people is also due to this en- 
docrine disturbance Metastatic calcifications have also been found in the 
mucosa of the stomach, heart, thyroid and adrenal cortex in parathyi oidism 
Oppel believes that m ankylosing multiple aithritis, the initial focal infection 
is the nidus for the deposition of lime in patients predisposed to metastatic 
calcification by parathyroidism Oppel claims, after extensive investigation, 
that in practically all ankylosing types of polyarthritis there is a moderate 
hypercalcaemia, averaging 12 milligrams of calcium per 100 cubic centimetres 
of serum His studies have been published after operations on seventy such 
cases in 1928, and were done in the hospital where Bechterew made his studies 
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Fig i — Case W I emale aged fiftj two Arthritic pains for five jears Height lessened 
2 inches Marked hvphosis Blood calcium 12814 milligrams Immediate relief of pain after 
parath>roidectomy Area between arrows indicates demineralized and crushed \ertebne 

Fig 2 — Case \V Demineralization of head of right femur Note the heart shaped pelvis 






Fig 3 — Case XV Deminer 
alized and curving femur 


Fig 4 — Case XV Skull beginning Paget type 
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sideicd in connection with this affection Suppoitmg Bouiguignon’s publi- 
cation, lie have had tindci obsenalion foi scicial yeais a tumoi of the 
maxilla which had been lcmoved clscwheic with a diagnosis of saicoma of 
the jaw (just as legs have been amputated foi giant-cell tumoi of this type) 
ihc patient is a woman who looks exactly like ilambuigcr’s patient with 



Fir s —Case FT & aged sixtj Re Fir 6 — Case F T Note drawing in of head 

cent operated case with findings resembling between shoulders and appioach of costal arch to 

Paget s disease and osteitis fibrosa Note pehis Left tibia Paget tjpe 
marked kyphosis enlarged skull (head size 
changed from 6 % to 8 %) 


leontiasis ossea Three or four years after her jaw resection, the piocess 
not only extended further into the jaw, but, when one day her complaints of 
backache led us to take more Roentgen-rays, a diffuse osteitis fibrosa cystica 
of the spine, pelvis, femora, etc , was found Ulustiatmg the endocrine 
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surgical derelicts as they are called Logic should prevent this from hap- 
pening again in parathyroidism 

Of the twenty to thirty cases of parathyroidism published so far prac- 
tically all were extremely decalcified, had several fractures, were bent over 
and had ankylotic spines To be sure most of tins damage cannot be re- 
paired The operation m these far-progressed cases, with the chin ap- 
proaching the chest, is technically difficult With the exception of Pember- 
ton’s case and two or three of oui own, the disease was very far advanced 
before operation was resoited to In spite of this, in far-advanced cases 
of Quick and Hunsburger, of Snapper, and in. a case seen by us with Dr 
Grover Penberthy, and our own cases I, II, III, XVI, improvement was im- 
mediate as fai as relief of pain is concerned, and encouraging in the improve- 
ment of function and the return of 
calcium into the bones We could 
logically expect more if the early cases 
are operated upon The diagnosis 
should be made early on the symp- 
toms of pain, beginning demineraliza- 
tion and beginning compression of 
vertebrae, or on beginning bone cysts, 
before the whole sad picture is estab- 
lished If we look for these early 
symptoms the number of patients 
found to be suffering from parathy- 
roidism will be very large The skele- 
tal symptoms are likely often covered 
up in the patient’s complaints by in- 
testinal upsets (de Pemberton), mus- 
cular weakness, burning sensation in 
skin (as known also to be caused by 
the sudden hypercalcaemia after in- 
travenous injection of calcium 
chloride) 

Here two points should be promi- 
nent m our minds First, how is this 
picture to be recognized eaily, and 
second, if recognized, is the operation 
so void of danger that early operation is justified Late operation is ob- 
viously indicated, because these people suffer so much pam and are so 
crippled that life is not worth living Take the second question first — 
the danger of the operation In the cases reported in the literature, including 
our own, only the case of Beck was followed by fatal tetany The two 
fatal cases of Toland three months after operation obviously do not belong 
to this group They were cancers or malignancies of the parathyroid, and 
had no bone complications whatever Severe post-operative tetany followed 
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Fig 9 — Mrs I McG Early case in young 
woman twenty six years old showing ankylotic 
kyphosis Blood calcium 12 14 milligrams and 
X ray findings of wedging of upper dorsal \er 
tebne and hypertrophic arthritis Parath> roidec 
tomy gave relief of pam 
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roidism — December, 1930, Wm H Gordon Operation — December, 1930, two lower 
parathyroid bodies removed from thyroid Microscopy — Two parathyroids with cyst 
formation Marked fibrosis Post-operative course — Good Final recovery — Fine 
Gained 20 pounds in six months No pain Discarded crutches Ca stayed 11 for three 
months 

Case IV — R M (Type IV), female, fifty -seven years Onset of disease — 1927, 
short spell of backache October, 1930, more severe , sleepless First symptoms — 
Spondyloarthritis Progress — Kyphosis Becoming shorter X-ray findings — Demin- 
eralization of vertebra: and radius with reduction of height of bodies Blood Ca — 146, 
11 6, 92 G I Symptoms — Frequent vomiting Diagnosed parathy roidism — R C 
Moehlig Operation — February 9, 1931, adenoma of thyroid Bilateral subtotal lobec- 
tomy Two lower paratln roids Microscopy — Adenomatous parathyroids, fat spaces, 
no acidophile cells Post-operative course — Hcemorrhage of left inferior thyroid, re- 
quired packing and tracheotomy Finally' O K Final recoverv — Splendid Pain 
gone May, 1931, Ca 10 June, 1931, Ca 116 No X-ray check so far 

Case V — J M (colored) (Tipes II and III), female, thirty years Onset of 
disease — Started at age of thirteen Fractured left leg below hip 1926, Myomectomy 
after this Symptoms — Leg became painful , also left elbow' First diagnosis — Bone 
cy'sts of femur with fracture Progress — Crutches and much of time in bed X-ray' 
findings — Cyst-like process left, ilium and left acetabulum, head neck and upper third 
of left femur Less in right ilium Osteitis fibrosa cystica left elbow Slight old 
fracture external condyde (not known to patient) Blood Ca — II Diagnosed para- 
thyroidism — A R Bloom Operation — February 3, 1931, bilateral subtotal th\roid 
lobectomy Tw'o inferior parathyroids Microscopy — Two parathyroids Adenomatous 
Hcemorrhage Large fat islands Post-operative course — Good Final recovery — 
Fine Walks without crutches or splint No more pain May, 1931, large cyst process 
in femur and os ilium less in size Beginning calcification 

Case VI — H G (Types I and IV), female, forty-seven years Onset of disease- 
1916, pelvic mflammatorv disease, salpingectomy 1921, hysterectomy Symptoms — 
1930, backache, pain in liver region, vomiting First diagnosis — Gastric ulcer with 
cholecystitis Progress — High kyphosis X-ray findings — Lateral and posterior curva- 
ture of dorsal spine Calcification of intervertebral discs Wedging of vertebne Erosion 
of spinal joint Blood Ca — 112,112 Urine — 0 G I Symptoms — Gastric disturbance 
ten years Much treatment Developed argj'ria Metastatic calcifications — Marked calci- 
fication of costal cartilages Diagnosed parathy roidism — R C Moehlig Operation — 
April 23, 1931 Bilateral lobectomy of adenomatous thyroid Tw'O parathyroids Micro- 
scopy — Biological test — Parathyroids transplanted in case of tetany' with cessation of 
tetany Post-operative course — Smooth Final recovery — Fine No pain No gastric 
symptoms for two months since operation June, Ca 11 2 

Case VII — A M R (Type IV), male, fifty'-three years Onset of disease — 
January 19, 1929 Operated for toxic adenomatous goitre Symptoms — Paralysis 

agitans First diagnosis — Paralysis agitans, arthritis Progress — Later developed 

Parkinson’s syndrome X-ray findings — Spondy lo-arthntis Blood Ca — 10, 9, 8 

Urine — 0 G I Symptoms — 0 Diagnosed parathy roidism — R C Moehlig Opera- 
tion — May 12, 1931 Parathyroidectomy Two small parathyroids removed Micro- 
scopy — Adenomatous, cystic changes Post-operative course — Smooth Final recov- 

ery — No progress of symptoms 

Case VIII — McA (Type IV), female, tw'enty-six Onset of disease — 1929, after 
pregnancy, painful curved back Symptoms — Stiffness and pain in back High dorsal 
kyphosis Resisting good orthopaedic care First diagnosis — Infectious arthritis Prog- 
ress — Severe painful joints, causing insomnia X-ray r findings — Marked dorsal kyphosis, 
intervertebral spaces diminished, so that anterior processes of segments approach each 
other Diminished width and narrowing of three vertebrae Blood Ca — 104, 11 Urine — 
Py'elitis Dj'suria at times Diagnosed parathi roidism — R V Funston Operation — 
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ankylosing arthritis of elbows, mtcrplialangeal and knees Blood Ca — io, n Urine — o 
G I Symptoms— o Diagnosed parathj roidism — R V Funston Operation — June 6, 
1931, bilateral thyroid lobectomy for adenomatous goitre Two bodies removed as 
parathyroids Microscopj — Bodies removed as paratln roids proved to be lymph glands 
Still had mild post-operative tetany Post-operative course — Smooth Final recovery — 
Case not useful for statistics No parathv roid removed 

Casl XV — G P (Type II), female, fifty-two years Onset of disease — Five 
years ago with rheumatism Symptoms — Several rib fractures two years ago Severe 
pain in lup and right groin five months ago First diagnosis — Osteo-malacia, coxa 
vara Progress — Limping Marked scoliosis of upper spine Ribs approached pelvis 
Height shortened two inches Spine partially ankylosed X-ray findings Extensa e 
demineralization of all bones Wedging of vertebrae along low’er dorsal segments and 
fifth lumbar, general skeletal demineralization, suggestion of Paget’s disease of skull 
Blood Ca — 128, 11, 14 Urine — 0 G I Symptoms — o Operation — June 13, 1931, 
thy roparathvroidectomy for adenomatous thyroid, two parathyroid bodies removed 
Microscopy — No acidophilia Diffuse fatty tvpe Post-operative course — Tracheotomy 
performed for relief of dyspnoea Wound healed No inflammation Final recovery — 
Startling immediate recovery from arthritic pain 

Case XVI — A S (T\pe I and IV), female, fifty -three years Onset of disease — 
1925, hysterectomy for fibroid Symptoms — High back pam five months Interphalan- 
geal arthritis acroparathesia First diagnosis — Spondvloarthritis Progress — Kvphosis, 
X-ray findings — Overgrowth of spinal articulation Diminished vertebral disks Wedg- 
ing of dorsal segments Blood Ca — 12, 14 8 Urine — 0 G I Sy mptoms — o Opera- 
tion — June 17, 1931, large left bilateral subtotal thyroid lobectomy for adenomatous 
goitre Large left parathv roid — adenomatous Left smaller Microscopv — Not fin- 
ished at the time of this report Post-operative course — Smooth Final recovery — No 
untoward results following operation Observation period short 

Pathology — The judgment of the condition of paiathyroidism seems to 
depend entirely upon the clinical symptoms coi related with the Roentgen-ray 
findings and the blood-calcium level Theie is very little in the histological 
examination of the glands to give a clue to their hyper-functioning state In 
fact, comparison of the parathyroids taken from normal cases, or from cases 
suffering from othei diseases, with those of the operative cases of parathy- 
roidism, shows differences so small as to be unimportant m diagnosis One 
or two findings have been noted that may be significant Fust the tendency 
to diffuse and focal round-cell infiltiation of the gland, which is certainly an 
abnormal condition and which is lemimscent of the round-cell infiltration 
so common in thyioid adenomata Cystic areas filled with a very thin, pale, 
blue-staming colloid are noted, but they have also been noted in supposed^ 
normal organs, and were described by Sandstrom in his original description 
of the anatomy of the epithelial bodies They have been considered by othei s 
to represent degenerative changes and may have some significance in this 
regard just as the degenerative changes in thyroid adenomata are considered 
to be evidences of anatomic breaking-down from functional ovei -strain 

From a general survey of the paiathyioid tissue so fai removed by 11s, 
we would say that compact nodules forming in the pei l-glandular fat, and 
even isolated nodules found in fat tissue not directly connected with para- 
thyroid bodies aie possibly moie significant as indicating a hyper-functioning 
state than any of the other changes A great deal of significance should be 
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This shell-out method — considered from the standpoint of carcinoma — is the tjpe 
of operation that they had been doing, particularly since a work on parathjroids that 
was done in lus ( Tcny ) clinic, the occurrence of paratlnroids on the anterior portion of 
the thjroid It is surprising — in io per cent of the cadavers one or more of the parathy- 
roids is on the anterior portion Doctor Tinker, bj his technic, saves those, and the 
speaker was sure that he does the same operation for the lion-malignant as for the 
malignant 

Doctor Tern started in with the electro knife some > ears ago, but he did not have 
the persistence of Doctor Tinker The machine was not a particularlv good one, they 
did not have the right changes in the electric current, thei did not have anjbody that 
understood it tlioroughlj enough to make the proper changes in the current so that 
one could get the coagulation or cutting effect But since Doctor Tinker’s paper on a 
similar subject came out some time ago Doctor Searles began using it for the coagula- 
tion of the sessels outside the muscles under the skin flap, although he hasn’t as jet used 
it in the gland itself 

The speaker did that in one case recentlj with quite a degree of satisfaction It did 
awaj with the ligatures necessars externalh and shortened the time of operation But 
with Doctor Tinker’s experience, and his advice, he will trj the knife on the gland 
itself, because he felt that his bad results ha\e been due to bad currents and poor technic 
on their part 

Dr Harr\ H Kerr (Washington, D C ) discussed Doctor Naffziger’s paper on 
persisting and progressive exophthalmos He said that no one has proved why ex- 
ophthalmos occurs in exophthalmic goitre, nor has anyone proved what produces it 
Further than that, the progressive t\pe that continues even after thj roidectomj has 
never been adequatelj explained This case shows a verj striking result, and ive believe 
we now have some actual data that will perhaps sohe this aery interesting problem 

Doctor Naffziger’s experience is also fascinating in the speculation that it stimulates 
as to other factors in the question of involvement of the optic nerve There has ne\er 
been a complete and satisfactorj exposition of choked disc One usuallj accepts the 
theory that increased ultra-cranial pressure affects the optic disc by the pressure of 
the cerebrospinal fluid around the nerve in the duval envelope This pressure is trans- 
mitted to the central vein of the retina with resultant oedema and choking of the disc 
There has never been a complete explanation of choked disc m other conditions with- 
out increased intra-cranial pressure Nor does this theorj explain why there is no chok- 
ing of the disc m cases where there is a definite increase in venous pressure without 
an increase of the intra-cranial pressure The first is illustrated bj r the presence of 
choked disc in cases of sinus disease, without increased intra-cranial pressure The 
second is illustrated bj r the absence of choked disc in pulsating exophthalmos In these 
cases where there is an arterial fistula between the internal carotid arterj' and the 
cavernous sinus, the venous pressure is at its highest, and still a choked disc does 
not occur 

The decompression of the optic nerve and muscles in this case not only cured a 
persistent and progressive exophthalmos, but has also cured a choked disc He believed 
it is a very profound contribution that promises to be of great value in future research 

Dr Leonard Freeman (Denver, Colorado) discussing the paper by Doctor Ballin 
on parathyroidectomy called attention to the work of Lenche, of Strasbourg, who has 
reported, in the French, that he has deliberately removed the parathyroid for scleroderma, 
a skm disease, basing the operation upon the researches of Poltier He seemed to 
demonstrate that scleroderma nearly alwaas expressed — or sometimes expressed — a 
hypercalcemia He removed the parathyroid upon the right side, the lower parathjToid 
The result was startling Within a few dajs the pathologic condition of the skm 
subsided, the sjmptoms all disappeared, as well as the pain The case was followed up 
for some length of time, and it seemed to be more or less permanent Fie also reports 
a second case of a similar character 

Dr Richard H Miller (Boston, Massachusetts) said that he had operated upon 
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RESECTION OF THE C/ECUM 
Bi Frederic N G Starr, MB, C B E 

or Toronto, Canada 

Looking back over some forty-five years, one cannot help but be im- 
pressed with the strides that have been made in gastio-mtestinal surgery 
during that period It was only a few years before that time that a surgeon 
was brave enough to attempt leparative or even relief, operations upon the 
gastro-intestinal tract In fact, in those earlier years abdominal suigery was 
confined largely to the removal of large tumors of the uterus, and of large 
ovarian cysts Rarely was any operation done upon the intestines, except for 
large bowel obstruction, which consisted mostly of colostomy, and this was 
done through the loin 

It is true that in 1837, Egebert, a Norwegian military surgeon, read a 
paper on gastrostomy at the Christiana Medical Society 

It is leported by Marshall that Reybard, of Lyons, performed the first 
resection of the colon in 1844, but the paper was rejected for publication 
“because of some want of definiteness ” 

In 1878 Baum, of Dantzic, removed a growth from the ascending colon, 
but faeces escaped and the patient died on the seventh day 

In 1878 Martin, of Hamburg, successfully removed the sigmoid 
Of course every little while resections of gangrenous bowel 111 hernias 
were done with varying success Then as technic improved, intestinal surgery 
advanced by leaps and bounds The Mayo-Robson bobbin, the Senn decalci- 
fied bone-plates, and the ingenious button devised by John B Murphy, all 
assisted in showing the way to make these more safe 

I11 my earlier resections I resorted to the Murphy button until one ulcerated 
into the peritoneal cavity Then I turned to the lateral anastomosis These 
were most satisfactory and gave very little anxiety during their convalescence 
In the meantime the rontgen ray was discovered and some of these patients 
began to drift back complaining of indefinite discomfort , upon examination 
sometimes one could discover a mass Upon X-ray examination it was found 
that a large pocket had formed at the blind ends of the bowel, in which fasces 
accumulated 

I then decided to resort to the end-to-end anastomosis, but there was 
trouble in about one in four of these because of the oedema that took place 
at the line of suture, giving rise to a temporary obstruction, and a faecal 
fistula would form before the oedema could subside In 1920 I began to use 
a piece of rubber tube incorporated at the site of the anastomosis, 5 which 
maintains a lumen through the anastomosis until the oedema subsides Since 
this there have been no faecal fistulae, and the convalescence has been com- 
fortable and satisfactory with no untoward signs of obstruction 
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SURGICAL TREATMENT OF TUBERCULOMA OF THE CAECUM 
By Harry Hyland ICerr, M D 

of Washington, D C 

Tuberculosis usually affects the intestinal canal as an ulcerative enteritis 
In this form it accompanies general tuberculosis, and is found in about 50 
per cent of autopsies of cases dying fiom tuberculosis 

The intestinal canal is occasionally infected by the tubeicle bacillus with- 
out invading any other tissues of the body Such isolated infections produce 
the neoplastic type of intestinal tuberculosis known as hyperplastic ileocaecal 
tuberculosis of tuberculoma of the caecum 

Tuberculoma of the caecum is most commonly found in young adults 
The youngest of my five cases was fifteen, the oldest twenty-eight 

In the eaily stages it is usually diagnosed as appendicitis Later, when 
the tumor formation has occurred or obstruction supervened, it is often mis- 
taken for cancer The X-ray examination is characteristic There is a fill- 
ing defect of the caecum at the site of a mildly tender mass 

As the disease progresses it tends to interfere with bowel function, and 
acute obstruction may occur 

The treatment is surgical Good results have been reported after helio- 
therapy In one of my cases a clinical cure lesulted after two years of sani- 
tarium treatment In another, there was little response to light therapy in 
a year and surgery had to be resorted to because of acute obstruction 

As bowel function is impaired by the lesion, overfeeding — that sheet 
anchor of tuberculosis — therapy is impossible 

If the tuberculoma can be removed without undue risk and the function 
of the intestinal canal restored, surgery would seem to be the quickest, most 
radical, and most economical treatment 

Resection of the tuberculoma by the basting-stitch technic should carry 
little or no mortality and should lesult 111 complete cure I have seen five 
cases of tuberculoma of the caecum, four of which have had their lesions 
radically removed by the basting-stitch technic without mortality and with 
complete relief 

The author then presented a moving pictuie which illustrated a resection 
of the caecum and ascending colon for tuberculoma performed six weeks after 
an lleocolostomy had been established for acute obstruction 

The picture, taken by Dr Daniel L Borden at the Garfield Memorial 
Hospital of Washington, D C presented the following 

The tuberculoma of the caecum is mobilized and lifted from the posterior 
abdominal wall with its mesentery and glands 

The dilated ileum and relatively collapsed transverse colon are apposed 
and the sites are selected for resection 
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DIVERTICULITIS OF THE COLON 

A RIJ’ORJ 01< 66 CASI S I' ROM 'I IIP NTW VORK IIOSI'IiAR 

13 \ Frvncis M Conwai, MD, and Juils M IIit/roi, MD 

of New York, N Y 

FROM TH* unST SURGICU (CORNFLL) DIWSION OF THf MW lORK IIOSPITIL 

In a discussion of the subject of divei ticuhtis of the colon, it has been 
customaiy to define exactly what one means by the term “diverticulitis ’ 
Many have taken care, and correctly so, to distinguish the congenital or true 
type of diverticulum, as represented by the Meckel's type of dnerticulum, 
from the false or acquired type of gut-pocketing which is the result of a 
mucosal herniation through the coats of the gut wall It has impressed the 
authors that m many of the reviews of the subject, tbe relationship of “diver- 
ticulitis” to the antecedent and practically symptomless “diverticulosis” of 
the colon has not received enough stress, and that the generalized character 
of the disease has not been completely emphasized The observation that 
there exists in certain individuals, and in the major portion of these types 
during a certain decade of their life cycle, this tendency to mucosal hernia- 
tion of the intestinal wall is rather significant By the generalized character 
of the disease is meant that although one may find only a diverticulitis in the 
sigmoid colon, there is usually an associated and accompanying diverticulosis 
in other regions Befoie defining the teim, an elaboration of the etiologic 
factors underlying the condition is advisable for a more comprehensive 
understanding of it 

Etiology — The actual method of origin of these gut out-podcetings is 
not understood, although many explanations have been advanced for their 
presence They are not congenital m character, as they have been seen to 
develop* through all stages and at a more or less constant time in life, te, 
in the foui th to the sixth decade Certain factors are offered as being of 
some significance 

Age — The age at which these gut-pocketings are seen is most com- 
monly between the ages of forty and sixty Telling, 11 in Ins series of sixty 
cases found the average age to be sixty, while in our series of thirty-six 
cases, the average age was fifty years The youngest case in our series 
was found m an individual of thirty and the oldest in a patient of sixty-seven 

Vei — In most series, the incidence is taken to be two to one for males 
as compared with females However, Newton, 10 m his report of forty cases 
found it to be almost one to one, and m our listing of thirty-six cases, there 
were eighteen males and eighteen females 

Obesity — Most of the cases seen were usually m well-nourished persons 
who were slightly overweight 

Constipation — Constipation and flatulence have long been held as prime 
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on diseases of the alimentary canal reported a series of cases with some 
pathologic findings including some of the complications of the condition 
Klebs 20 in 1869 was among the first to recognize the origin of the condition 
in the diverticula 

Grossly, the pouches look like pea -shaped projections from the bowel 
These may be contained in the appendices epiploicae or are covered with 
fat and are not visible Inasmuch as they frequently tend to grow into the 
appendices epiploicae, they are most difficult to distinguish m situ and all 
that one sees is a tubeious-hke appearance of the bowel When however 
the fat is stripped off, the diverticula are seen as typically bottle-shaped out- 
pocketings, dark blue in color The characteristic dark blue color is due to 
the fact that the mucosa and submucosa have herniated through the muscle 
wall and the contained fecohths are seen thiough this wall Usually a thin 



Fig 1 Tig 2 

Tig 1 — Pathologic specimen No 21 470 Section shows a t>pical herniation of the mucosa 
through the muscularis and the formation of a diverticulum Section in addition shows a portion 
of the mucosa with evidences of a catarrhal inflammation, round cell infiltration of the submucosn 
muscularis and adjacent fat tissue Specimen removed at operation from Case \\\I Chronic 
perforative diverticulitis of the descending colon with abscess 

Fig 2 — Pathologic specimen No 19 727 Section represents diverticulum wall showing it to be 
lined with granulation tissue that is infiltrated with numeious plasma round cells eosinophiles and 
many polynuclear leucocytes The submucosa chows similar inflammatory changes Specimen 
removed at operation from Case X\\ Chronic diverticulitis with pericolitis and stenosis 

strip, whitish in color, can be made out about the neck of the diverticulum, 
marking the limit of the muscle covering 

Microscopically there is a rarefying of the bowel muscle in the diverticu- 
lous areas and m many sections (viz Fig i) the mucosa and submucosa may 
be seen penetrating the coats of the intestinal wall Following the develop- 
ment of the pericolitis, as the piocess continues, abscesses and fistulas are 
formed The sites of spread are commonly to the bladdei, small intestines, 
and abdominal wall in the male while in the female, in addition to these, 
the adnexas and uterus are frequently involved As the chronic inflammation 
continues, it leads to a fibrous thickening of the gut wall with resultant 
stenosis of the bowel with a wall from one-half to one inch in thickness 
Accordingly, it may be seen that the attack of diverticulitis with threatened 
obstruction may occur as the lesult of two conditions which differ widely 
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picture is fairly characteristic In the early stages, before stenosis has com- 
pletely distorted the appearance, there are spiked or palisade-like projections 
of the barium shadows from the lumen of the bowel, the wall of which is 
thickened from the inflammatory exudate and fixed This appearance is 
caused by the deformity and contracture of the haustra The other picture 
with the bleb-hke deposits of the barium in the actual diverticula is well 
known As regards the location of the diverticula, although they are found 
throughout the colon, the commonest site is m the sigmoid The following 
table shows the distribution in various series 
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series after a schema used by Monsarrat which seemed to be as lucid and 
complete as any encountered They are as follows 

(i) Acute diverticulitis without perforation or complication (2) 
Chronic diverticulitis without perforation or complication (3) Acute per- 
forative diverticulitis with peritonitis (4) Chronic perforative diverticulitis 
with complication such as abscess or fistula formation It is to be realized 
that there is no sharp differential diagnosis existent between groups 3 and 
4 Group 4 forms the largest group and within it are those cases of “peri- 
colitis sinistra” and cases where no single perforation was demonstrable 
(5) Diverticulitis with stenosis (6) Diverticulitis with coincident 
carcinoma 

In Group 1 have been placed those cases where there is an inflammation 
of the mucosal folds with an inflammation of one or more diverticula fol- 
lowed by subsidence of the attack without any complication In Group 2 
have been placed those cases where there has been a vague history of flatu- 
lence, constipation, and where radiographic plates or subsequent laparotomy 
have revealed the presence of diverticula but without any complicating 
condition 

In Group 3 have been placed those cases of perforative diverticulitis with 
peritonitis where the first symptom of the condition was, in many cases, the 
symptomatology following their generalized peritonitis This group merges 
gradually into the next class Group 4 

In Group 4 have been placed those cases with complicating factors such 
as abscess, secondary involvement of other visceia, and fistula formation 
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were treated conservatively with the exception of one case Case XXXII 
which was discharged from the hospital as unimproved 

The lion-surgical treatment which is the same for an early case of diver- 
ticulitis as that of diverticulosis, consists in keeping the body, the alimentary 
canal, and especially the mouth and colon as healthy and clean as possible 
Any source of sepsis that can be reached must be removed (Spriggs ) 
The diet should be simple and regular, with a good deal of fruit and ■vege- 
tables and little meat Meat maj be given two or three times a week to 
begin with but later added daily, if desired, providing that regular bowel 
movements are established If there is such a degree of inflammation of the 
mucous membrane as to make it undesirable to give fruit greens or whole 
wheat bread an entirely non-irntating or bland diet of cereals, milk or fish 
is needed Altering the intestinal flora by vegetable foods and Bacillus 
Acidophilus in milk also seems to do some good In addition, milk sugar 
is given as a pabulum for the B Acidophilus The use of mineral oil m 
amounts sufficient to insure the soft character of the bowel movements is of 
utmost importance 

With Types III and IV the question of therapy is determined by the 
individual case, as may be seen by the various procedures performed on the 
cases placed in these groups It is m this sub-division that the question of 
treatment is distinctly surgical in character 

With Tjpe V, the question of resection in the presence of sub-acute 
obstruction is another point of dispute, as some are of the opinion that resec- 
tion should be prefaced by a long trial of medical therapy, and that if the 
bowel is becoming more and more constricted, preliminary cascostomy or 
colostomy abo-ve the point of stenosis should be considered 

CONCLUSIONS 

1 Diverticulitis of the colon, by virtue of its intrinsic pathology will 
produce a variety of symptoms 

2 Although the majority of the cases show' involvement of the sigmoid, 
the condition is not limited to that region 

3 The actual method of production of these mucosal herniations is 
unknown, although two methods of possible formation are considered 

4 Diverticulosis of the colon, being a precursor of the condition, is not 
to be regarded lightly and vague gastrointestinal upsets and attacks of 
flatulence in adults between the ages of forty and sixty warrant further 
investigation, which should include a barium series 

5 Diverticulitis is the final stage of diverticulosis where the small pouches 
become involved and destroyed m the chronic inflammatory process, which 
in the first place arose m themselves 

6 In this series, the symptoms in order of their frequency were Pain 
across the lower abdomen usually more pronounced m the left lower quad- 
rant, constipation, flatulence, nausea, palpable tumor mass, diarrhoea, 
mekena and urinary urgency 
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Tabu. I — ( Continued ) 

(4) Sigmoid, 2 dajs Biopsj and Miculicz’ tampon dram (No 13) Died (general 
peritonitis) 

(5) Sigmoid, 1 month Miculicz’ operation (first stage) (No 4) Died (general 
peritonitis) 

(6) Caecum, ascending and right transverse, 5 days Resection of ascending colon 
and hepatic flexure (hemicolectomy) (No 11) Died (pneumonia) 

(7) Caecum, 2 dajs Suture of perforation without drainage (No 3) Died (gen- 
eral peritonitis) 

(8) Caecum, 2 days Excision of diverticula without drainage (No 2) Improied 

(9) Sigmoid, 2 to 3 weeks Miculicz’ operation (first, second and third stages) 
(No 1) Improved 

Gioup "D”* — Chtomc Pcijoiativc Divciticulitis with Abscess 
(Fourteen Cases) 

(1) Sigmoid, 2 jears Laparotomy, incision and drainage of abscess (No 33) 
Improved 

(2) Descending Excision of diverticulum with drainage (No 31) Improved 

(3) Sigmoid and descending, 10 dais Laparotomy, biopsy (No 21) Improved 

(4) Sigmoid, 2 jears (a) Incision and drainage of abscess (August, 1927) (b) 

Excision of fistulous tract with drainage of abscess site (June, 1928) (c) Closure of 

fecal fistula (June, 1928) (No 20) Died (bronchopneumonia) 

(5) Sigmoid, 3 daj’s Incision and drainage of abscess, Miculicz’ tampon dram to 
site (No 17) Improved 

(6) Sigmoid, 1 day Resection of sigmoid with an end-to-end anastomosis (No 
16) Improved 

(7) Descending and sigmoid, 5 days Excision of diverticulum (No 15) Improved 

(8) Ascending colon, 5 weeks Miculicz’ operation (first, second and third stages) 
(No 14) Improved 

(9) Descending, 2 weeks Incision and drainage (No 9) Improied 

(10) Sigmoid, 3 months Miculicz’ operation (first, second and third stages) , left 

salpingo-oophorectomy (No 8) Improved 

(11) Sigmoid, 6 months Partial resection with drainage (No 7) Improved 

(12) Sigmoid, 3 months Incision and drainage, Miculicz’ tampon drain (No 6) 

Improved 

(13) Sigmoid, 2 to 3 months Miculicz’ operation (first, second and third stages) 
(No 5) Improved 

(14) Sigmoid, 2 weeks Miculicz’ operation (first, second and third stages) (No 
36) Improved 

Gioup ' E” — Diva ticuhtis with Stenosis 
(Two Cases) 

(1) Sigmoid, 2)4 years Resection of sigmoid with drainage (No 30) Improved 

(2) Descending and sigmoid, 3 weeks Conservative, dietarj (No 12) Improved 

Case Records 

Case I — A M, male, fiftj-one jears of age, was admitted to the hospital for the 
first time February 21, 1930, with the complaint of dull dragging pain m the lower left 
quadrant, in the region of the sigmoid, of some two to three weeks’ duration The pain 
had remained localized to that area and did not radiate, but was accompanied by some 
nausea He had not vomited, nor did he relate the pain in anj w r aj to the ingestion of 

* There is no sharp differential diagnosis existent between Groups C and D Group 
D forms the largest group, and within it are those cases of “pericolitis sinistra ’ and 
cases where no single perforation u»as demonstrable 
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His post-operative course was entirely uneventful and he was allowed home on his 
ninth post-operatn e day with his wound healed b} primary union, and general condition 
excellent Discharged Februar} 4, 1928 

The pathologic report of the specimen taken at operation was diverticulitis of the 
caecum with evidence of acute inflammatory reaction in the surrounding fat tissue 
(Path No 37,118) 

He was seen at the follow-up clinic May 4, 1928, three months after Ins discharge 
from the hospital, and Ins condition was reported as being satisfactory, although at times 
he was said to have an occasional pain in the right side 

He was grouped in Group C — a case of acute perforative diverticulitis with 
peridiverticulitis 

Case III — G F , male, thirty-two years of age, was admitted to the hospital 
August 9, 1930, with a two-da} history of pain 111 the right lower quadrant of the 
abdomen, localized to that area and not radiating Two dajs before entering hospital, 
he was suddenly stricken with a sharp knife-like pain on arising 111 the morning The 
pain continued, aluajs remaining localized He did not vomit, nor did he feel nauseated 
No history of constipation or diarrhoea No melauia Had ne\er had any previous 
attacks He was a well-nourished and well-developed man, appearing acutely ill, with 
pain, tenderness and rigidit} in the right lower quadrant There was no palpable mass 
present Rectal examination disclosed very definite tenderness in the right rectal wall 
There was generalized tenderness all across the entire lower abdomen Temperature 
on admission, 101 , pulse, 90, white blood-cells, 12,300, poljmorphonuclears, 77 per cent , 
haemoglobin, 90 per cent , unnanalj sis, negatne 

A pre-operative diagnosis of acute appendicitis was made and a laparotomj was 
performed At operation on opening the peritoneal cavit} there was some escape of 
free fluid and evidence of a mild beginning peritonitis The appendix was delivered and 
found not to be acutelj inflamed Appendectonij was performed Just distal to the 
lleoc'ecal valve there was a diverticulum which was perforating and which had been 
sealed around bv a small amount of inflanimator} tissue The diverticulum was closed 
by a Z-stitch, and a tab of omentum fastened over it The abdomen was closed with- 
out drainage 

His post-operative course was storm} and one of progressive decline On the 
morning of his first post-operative da>, his temperature was 103, pulse, 114, and 
respiration, 20, and he was somewdiat C}anosed He seemed to be suffering from a 
grave tox-emia In spite of all supportive measures, he expired on the second day after 
operation Culture of the fluid taken at time of operation was reported as being 
B pi otcus 

Ncciopsv findings wet c — Diverticulum of caecum, perforating with an associated 
acute generalized peritonitis Microscopic sections were reported as showing an acute 
hemorrhagic inflammatory reaction in the wall of the gut (Path No 42,141 ) 

Case placed in Group C — acute perforative diverticulitis with an accompanying gen- 
eralized peritonitis 

Case IV — J M, male, forty-five }ears of age, was admitted to the hospital 
October 18, 1930, with the histor> of cramp-hke pam of two da} s’ duration over the 
entire lower abdomen He stated that for one month prior to his entrance to the hospital 
he had been more or less constipated Purgatives seemed to relieve him only tempora- 
rily With the onset of the cramp-like pain, his bowels did not move at all, though he 
could still pass some gas and did pass both blood and mucus Has never had any 
previous attacks or gastro-intestinal upsets of any kind Past lustor} negative except for 
hsemorrhoidectomy performed in 1928 He was acutely ill, with pain and tenderness all 
across the lower abdomen but with no palpable masses or rigidit} Rectal examination 
disclosed definite tenderness in the left rectal wall Examination, except for the above 
and the presence of a bilateral bronchitis, was negative 
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compl lining of pun in the left lowei quadrant of his abdomen of fi\ e dais duration 
ind constipation for the same length of time Cathartics did not seem to relieve the 
dull ache He was put to bed and given a colonic irrigation with subsequent relief A 
barium enema taken at that time repealed no evidence of obstruction but the colon 
showed bud-like shadow's indicating a condition of diverticulosis Twenty-four hours 
liter remnants of the barium were seen in these Mil ill out-pocketmgs He was seen it 
the follow-up clinic on June 14, 1930, and wis reported as being perfect! \ well Patho- 
logic diagnosis (Path No 27,988) reported specimen obtained as showing pericolitis, 
chr mesenteritis , acute inflammatory reaction in the surrounding fat tissue 

This case was grouped m Group D — chronic perforative diverticulitis with abscess 
Case VI — N L, female, fifty -three vears of age, was admitted to hospital August 
24, 1918, with the complaint of a dull pain that remained localized to the left lower 
quadrant of abdomen, of three months’ duration She lias been constipated more or less 
for the same length of time and states that the taking of cathartics relieves the discom- 
fort For the month preceding her admission, the pain was increasing in severity There 
was some slight tenderness in the left lower quadrant and the presence of a defimtelv 
palpable mass m that area 

Lapai otomy Pci f 01 med — 111 the left iliac fossa, there was found a mass walled off 
bv many loops of adherent small intestine On separating some of the loops of gut an 
abscess was disclosed A Miculicz’ tampon drain was inserted down to the abscess 
cavaty Her post-operative course was entirelv satisfactory' though somewhat pro- 
longed Culture of the pus obtained at time of operation was reported as showing a 
Gram-negative bacillus and a streptococcus She was discharged from the hospital 
October 15, 1918 (fifty'-tlurd day after operation) 

This case was placed in Group D — chronic perforative diverticulitis with perfora- 
tion and abscess formation 

Case VII — M C, female, forty -eight years of age, was admitted to the hospital June 
22, 1920, with history of intermittent attacks of pain m the left lower quadrant of the 
abdomen of six months’ duration She stated that for the preceding si\ months she had 
had dull pain across her lower abdomen but more especially 111 the left lower quadrant 
The attacks of pain are in no wise related to her menses, ingestion of food, or to bowel 
movements, but are increasing in frequency and severity She was obese, not appearing 
acutely or chronically ill Examination was quite negative except for some tenderness 
below the umbilicus and to the left of the mid-line, where, in addition, there was the 
sensation of a palpable mass 

Lapai otomy Pcifonncd — At operation there was found to be a large mass in the 
recto-sigmoid surrounded by a large abscess The mass was too large to be delivered 
A partial resection was performed and drams placed to the abscess cavitv 

Pathologic report (Path No 23,748) was diverticulitis of the sigmoid with per- 
foration Grossly', along the course of the gut, a number of diverticula are found One 
of these shows a perforation leading into a cavity with ragged hiemorrhagic walls 
Microscopically, there is a catarrhal inflammation of the mucosa , a thickening of the 
musculature and an acute inflammation of the surrounding fat tissue 

Her post-operative course was uneventful but prolonged She developed a fecal 
fistula at the site of drainage and was discharged from the hospital on August 24, 1920 
with her wound draining She was seen at the follow-up clinic December 23, 1920, ind 
was reported as being fairly well 

This case was placed in Group D — chronic perforative diverticulitis with abscess 
Case VIII — S P D, female, thirtv-eight years of age, was admitted to the hos- 
pital March 15 1917, with a history of pain and a mass in the left lower quadrant of 
the abdomen of three months’ duration Three months prior to her entrance, she gave 
birth to a child and two weeks later was stricken with a pain in the left lower quadrant 
which seemed to radiate around to the left side and back Pain is not constant but is of 
sufficient severity to cause her to take to her bed She has been constipated for the 
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pain m every two or three months and these would sometimes last for two days The pam 
is not related to meals, menses or to bowel movements but is increased by any pressure 
on the right side The pam has never been intense but has been more of a dragging 
sensation There is also a history of flatulence In the right lower quadrant of the 
abdomen there are definite pain, tenderness and rigidit\ On palpating o\er McBurnej’s 
point, one gets the impression of a globular mass which is fairlj movable and tender 

La pat otomy Pcifoimed — At operation there was a mass about the size of two fists 
involving the aecum and the transverse colon There seemed to be deposits in the 
meso Under the diagnosis of a carcinoma, a resection of the ascending colon and the 
hepatic flexure was completed During the dissection the gut was opened and was 
subsequenth found to be a pocket from the perforation of the diverticula in the c-ecuni 
which were adherent to the hepatic flexure Anastomosis was made by lateral anasto- 
mosis of the lower ileum to the transverse colon at its mid-portion Operation per- 
formed was a henucolectomv 

The post-operative course was complicated bv a bronchopneumonia from which the 
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Fig 6 — Radiographs fiom Case XII Chronic diverticulitis with stenosis Film No 8,658 
taken September 14, 1929, shows a marked constriction at the junction of the descending and sigmoid 
colon Constriction is tubular in appearance There are definite diveiticula seen in the descending 
colon This patient was tieated conservative^ with bland dietarj measures Film No 8 596, taken 
one >ear later after the patient had been under observation for that interval September 29 1930, show'- 
no radiographic evidence of diverticula 

Fig 7 — Radiograph from Case WV Acute diverticulitis without perforation or complication 
Tilm No 5 565 taken June 18, 1930 shows the sigmoid and descending colon to be very spastic and 
with many bud like shadows extending from the lumen of the bowel indicating an extensive diver 
ticuhtis The long delay of the barium in the gastro intestinal series indicates some obstruction 
Patient was treated conservatively on the medical division with subsequent diminution of symptoms 
and improvement 

patient died on the third day after operation Pathologic report (Path No 41,128) was 
that of diverticulitis of the csecum, perforating 

This case was placed in Group D — chronic diverticulitis, perforative with abscess 
Case XII — L C , female, sixty-four years of age, was admitted to hospital Septem- 
ber 9, 1929, with the complaint of pain in the left lower quadrant of the abdomen accom- 
panied by constipation for the three weeks preceding her entrance Her history was 
essentially that of chronic constipation associated with lower abdominal pain and nausea 
of three weeks’ duration She was somewhat obese and had pam and tenderness m the 
left lower quadrant of the abdomen At proctoscopic e' animation the proctoscope was 
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The entire ascending colon tnd lnlf the transverse colon were freed and brought out of 
the wound First-stage Miculicz’ operation was done Maj 9, 1927, second-stage 
Micuhcz’ Maj 12, 1927, and third-stage Miculicz’ was completed on his seventy -fourth 
post-operative dav 

Ills post-oper line course was storm} tftcr the completion of the third-stage 
Miculicz oper ilion when he developed 1 pulnionar} complication He was gnen two 
transfusions and allowed out of the hospital on the mnet} -first da} after operation, at 
which time there was a slight amount of drainage from the lower angle of his wound 
He was seen in the follow'-up clinic Februarv 2, 1928, when it was reported that his 
wound was healed, firm and painless and that he had gained weight He reported 
again Ma\ 16, 1929, and stated that he was working and lus condition was declared to 
be very satisfactora 

This case was placed 111 Group D — chronic perforative diverticulitis with abscess 
Cass. XV — A B, female, fort} -three }ears of age, was admitted to the hospital 
March 23, 1928, with the complaint of pain in the left lower quadrant of three da}s 
duration Five davs prior to her entrance to the hospital she was stricken with a dull 
ache in the left lower quadrant of the abdomen and shortlv thereafter noted the presence 
of a mass about the size of an orange in that region Two da}s after the onset, pain 
became more severe and on the night before admission was intense enough to cause her 
to feel nauseated She has not vomited nor has she been constipated Past histor} nega- 
tive except for an appendectom} and lnsterectom} performed in 1920 She was well- 
nourished and did not appear especiall} ill, but had definite tenderness 111 the left lower 
quadrant, with some increase in muscle spasm 

Laftai otomy Pcifonncd — At operation there was a gangrenous appendix epiploica of 
the upper sigmoid colon which was adherent to the abdominal wall and which created 
a little pocket into which several loops of small intestine were injected These were 
easil} dislodged and no damage to the circulation seen The gangrenous appendix epi- 
ploica, which was a fiat triangular structure about 1 b} 1 1 / 2 inches, was resected 

Post-operative course was quite uneventful and she was allowed home on her fifteenth 

day after operation in good general condition 

Pathologic report (No 37,420) described the microscopic section as being that of 
sub-acute mflammator} reaction 111 fat tissue 

She was seen later at the follow-up clinic and her condition described as being 
excellent and with 110 complaints 

Case placed in Group D — chronic perforated diverticulitis with abscess 
Case XVI — T M, male, sixty-one vears of age, was admitted to the hospital 

December 26, 1925, with the complaint of cramp-like pain about the umbilicus of 

twenty-four hours’ duration On the da} preceding, he was suddenl} stricken with 
a sudden sharp pain about the umbilicus and felt nauseated, but did not vomit He has 
always been constip ited, but has never had an attack of pain like the present one Past 
history is quite negative He looked acutel} ill and had definite pain and tenderness 
across the lower abdomen 

Lapai otomv Pcifonncd — At operation the sigmoid was the site of a tumor which 
was inflamed and bound down The mass was delivered with difficultv and about 
eight inches of the sigmoid with the mass was excised An end-to-end anastomosis was 
performed Appendectom} 

His post-operative course was complicated b} the development of a fecal fistula on 
the fifth post-operative da} He was allowed home on the fift} -third day after operation 
with onl} a small granulating area present He reported to the follow-up clinic Ma} 8, 
1926 where the notation was made that he had gained m weight, that his general con- 
dition seemed satisfactory and that there was only a slight serous ooze from bis wound 
He reported again December 9, 1927, when lus condition was reported as being excel- 
lent and that he had returned to his work 
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August 14, 1925, with the complaint of pain in the imd-hvpogastrium of two days’ dura- 
tion The pain at the onset was sharp and stabbing 111 character but remained local- 
ized and did not radiate Shortly after the onset, he vomited twice His bowels have 
been quite regular He has had four similar attacks in the past two 3 ears He appeared 
acutely ill and had definite tenderness and rigidity in the mid-line below the umbilicus 
Lapaiotomy Pcifonncd — On opening the abdomen some thin purulent fluid was 
found A diverticulum of the sigmoid flexure was found markedly inflamed and with 
some fibrin on its peritoneal surface The diverticulum was excised and a purse-string 
suture placed across the base There was an area on the lower border of a loop of 
ileum near the mesentery which presented some fibrin, due most probably to contact 
with the perforated diverticulum Cigarette dram placed to the site 

His post-operative course vvas uneventful except for a slight abcess of the wound 
w'hich was evacuated on the fifth day after operation He was allowed home on the 
sixteenth post-operative day (August 31, 1925) with his wound granulating nicely 

He was re-admitted to the hospital in November, 1929, with the story that, fol- 
lowing his discharge in 1925, he had remained perfectly' well for two years At this 
time, 1927, he began to have vague epigastric distress associated with some pain He has 
been constipated and has haemorrhoids which bleed His physical examination was 
normal except for some slight pam in the mid-epigastrium 

A11 exploratory laparotomy was performed and many dense adhesions between the 
c-ecum and ileum and the ileum and sigmoid were found These were freed throughout 
the length of the ileum 

His post-operative course was entirely satisfactorv , he was allowed home Novem- 
ber 27, 1929, his twelfth post-operative day, with his wound healed by primary union 
He was seen again Februarv 6, 1930, when lus condition vvas reported as being 
satisfactory' 

Group C — acute perforated diverticulitis 

Case XX — M L, female, fifty-eight vears of age, vvas admitted to the hospital Mav 
23 1928, with a draining colostomy wound in the left lower quadrant of her abdomen and 
with the history that for many' years she had had attacks of “colitis” with frequent 
watery and sometimes blood-streaked stools At the age of thirty she had had an 
exploratory laparotomy' performed and that “nothing vvas found ” Ten months ago 
(August, 1927) she had another attack and vvas admitted to St Peter’s Hospital in 
Brooklyn, N Y Communication from that institution states that at the time of her 
admission there she gave a history of generalized abdominal pain, attacks of vomiting 
and chills of eight days’ duration Laparotomy vvas performed and a diagnosis of diver- 
ticulitis of the sigmoid colon made At operation, the diverticula were said to be 
encased in a fibrous mass, with the sigmoid pulled over and the omentum tied down to 
the mass A colostomy vvas performed She vvas discharged improved Her wound 
has continued to drain and just prior to her admission to New York Hospital, amount 
has increased She vvas a rather obese white female, not appearing acutely ill Exami- 
nation was quite negative except for draining sinus m left lower quadrant At 
proctoscopic examination at a level of seven inches from the anal opening, the bowel 
appeared angulnted, narrowed and the mucosa congested 

A barium enema did not fill the colon freely The lower portion of the descending 
colon and the upper portion of the sigmoid were narrowed and spastic and diverticula 
were seen in this region 

Lapai otomv Pei fanned — Operation vvas excision of fistulous tract with drainage of 
abscess and partial closure of the fistulous tract There were two abscess cavities, one 
of which was in the pelvis and the other surrounding the sigmoid The sinus of the 
fistulous tract ran down to the fat around the sigmoid colon 

Six weeks later following the drainage of the abscess cavities, the sinus tract was 
completely excised, a cyst of the ovary removed and the fecal fistula closed 
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Post-operative course was one of rapid decline and she expired twenty -five hours 
later Post-mortem examination (Autopsj No 6,982) disclosed an acute perforative 
sigmoid diverticulitis with generalized peritonitis 

This case was placed 111 Group C — acute perforatne diverticulitis with peritonitis 
Case XXIII — C T, female, fortj-two \ears of age, was admitted to the hospital 
January 29, 1930 This was her third admission to the hospital, her two pre\ious 
admissions having been in Mav, 1914, when she was operated upon for chronic appen- 
dicitis Following her operation her convalescence was quite uneventful She now' 
complains of pain in the left lower quadrant, of tw'elve months’ duration Pam is more 
or less constant and at times is quite sharp For the month immediateh preceding her 
admission, it had increased in frequence and intensit\ 

Radiographs of the colon report that the enema fills a rather redundant sigmoid 
and descending colon and the remainder of the colon normal!} and completel} High 
in the descending and in the left transverse colon are some bud-like shadows indicating 
diverticula After evacuation the bowel is well emptied and the diverticula are more 
clearl} seen She left the hospital Februarv 5, 1930 

This case w r as placed 111 Group B — chronic diverticulitis wathout perforation or 
complication 

Casi- XXIV — P M, male, fift}-four >ears of age, was admitted to the hospital 
March 30, 1930, with the complaint of pain across the lower abdomen of fourteen hours 
duration, pain most intense in the left lower quadrant of the abdomen He had had 
two similar attacks, one one }ear ago and the other about five months ago He states 
that followung the ingestion of a heav} meal which he ate hurriedl}, he began to have 
cramps in the low'er abdomen He tried to move his bow'els with but little success On 
the morning of admission, the pam returned, and followung the taking of a saline purge 
and a colonic irrigation, he vomited once The pam increased in sevent} and he 
decided to come to the hospital for relief He has lost no weight, lias passed no blood 
in his stools and has had no gemto-urinar} s}inptoms There is slight distension of the 
abdomen and a slight amount of tenderness in the left low'er quadrant There is 110 
rigidity and 110 mass is palpable 

After a barium enema it was reported that the upper sigmoid and the lower descend- 
ing colon were definitel} saw-toothed in appearance, indicating an earlv diverticulitis 
Some of the diverticula 111 the sigmoid retain their barium The dav after admission 
his temperature dropped and the pam disappeared He w r as seen Julv 14, 1930, at the 

follow'-up clinic and reported as feeling well He w'as seen again on October 26, 1930, 

at which time he was stated to have five attacks of pain similar to the one described 

above The taking of some magnesium sulphate seemed to relieve the attack but a 

definite soreness persisted across the lower abdomen after the immediate attack had 
passed awaj Nausea sometimes accompanies these attacks but he has onl} vomited 
once He has continued working 

This case was placed 111 Group A — acute diverticulitis without perforation or 
complication 

Case XXV — W J, male, fift}-two }ears of age, was admitted to the hospital 
June 12, 1930, with a two-months histor} of pain in the region of the umbilicus and 111 
the left lower quadrant of the abdomen The pain occurred 111 attacks and was accom- 
panied b> some elevation of temperature Prior to this two-months period he nev er 
had any attacks The abdomen was slightly distended and there were a moderate amount 
of tenderness and rigidity 111 the left lower quadrant 

After barium enema it was reported that the sigmoid and descending colon were 
very spastic and there were numerous bud-like shadows extending from the lumen of 
the bowel, indicating an extensive diverticulitis (Fig 7 ) 

Course in the hospital was quite satisfactory for the pain in the left side of the 
abdomen gradually subsided and the temperature returned to normal He was dis- 
charged improv ed 
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Lapai otomy Pcifonncd — The upper part of the sigmoid for about four inches was 
markedly thickened and hard and the mesocolon infiltrated with hard nodules The 
entire large bowel as far back as the crecum was markedly thickened and distended 
Resection of the sigmoid with subsequent anastomosis of the distal portion of the bowel 
to the caicum Drain inserted to the site Comalescence entirely satisfactory 

Pathologic report (Path No 19,727) was diverticulitis of the sigmoid colon with 
stricture of the colon Grossly, the specimen consists of a portion of the sigmoid colon 
about fifteen centimetres opened longitudinally' A little above the middle of its length 
is a constriction , and at this point the bowel measures four centimetres in inner circum- 
ference, the normal circumference being about ten centimetres In the middle of the 
constricted part is a narrow opening that leads into a narrow diverticulum Micro- 
scopic examination of the diverticulum wall shows it to be lined with granulation tissue 
that is infiltrated with numerous plasma round cells, eosinophiles and in some places 



Fig 8 Fig 9 

Fig 8 — Radiograph of Case XWII Chronic di\erticulitis without perforation or complication 
Tilm No 80 203 shows a large number of diverticula filled with barium in the course of the descend 
mg and sigmoid colon 

Fig 9 — Radiograph from Case XWV Chronic diverticulitis without perforation or complica 
tion Treatment was conservative Banum enema reported (No 96957) that the colon filled com 
pletely but from the junction of recto sigmoid upward to the lower descending colon there is a 
narrowing and irregularity of this region The bowel is quite saw toothed and suggests an early 
diverticulitis 

many polymorphonuclear leucocytes The section of the sub-mucous tissues taken at 
the point of constriction shows similar inflammatory changes 

This case was placed in Group E — diverticulitis with stenosis 
Case XXXI — H K , male, fifty-two years of age, was admitted to the hospital 
July 17, 19x7, with a vague gastro-intestmal history Full details were not obtained 

Lapai otomy Pei formed — At operation there was a mass the size of a walnut found 
in the wall of the descending colon Two loops of small intestine were found to be 
adherent to the mass and were freed The mass was excised and the defect repaired 
Cigarette dram placed to the site 

Pathologic report (Path No 21,470) stated diverticulitis of the descending colon 
Microscopic sections show a portion of the mucosa with evidences of a catarrhal inflam- 
mation round-cell infiltration of the sub-mucosa, muscularis and the adjacent fat tissue 
This case was placed 111 Group D — chronic perforated diverticulitis with abscess 
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narrowing and irregularity of this portion Area quite saw-toothed and is characteristic 
of an early diverticulitis (Fig 9 ) 

This case was placed in Group B — chronic diverticulitis without perforation or 
complication 

Case XXXVI — E W, female, fort) -three y'ears of age, was admitted to the hos- 
pital May 25, 1927, for the first time, with the complaint of pain and the presence of 
a palpable tumor in the low’er abdomen just above the pubis She stated that for the 
two-weeks interval preceding her entrance to the hospital she had noted a fullness in 
the lower abdomen associated with some burning pain at the site of the fullness She 
had not been constipated but had had the sensation of incomplete evacuation following 
her bowel movements Attacks of flatulence on occasion A mobile mass could be felt 
in the suprapubic region 

Lapai olomv Pcifonnci! — Operation revealed, in addition to multiple fibroids of the 
uterus, a perforating tumor of the sigmoid This mass occupied the lower portion of 
the sigmoid flexure and was adherent to the parietal peritoneum There was also a 
partial constriction of the sigmoidal lumen There were no perceptible surrounding 
lvinph-node involvements A supravaginal hy sterectoinv and a first-stage Micuhcz’ opera- 
tion were performed Five davs later (May 31, 1927), the second stage of the Micuhcz’ 
operation was done 

Her post-operative course was stormy A posterior colpotomv was required for 
the evacuation of a collection of purulent material in the cul-de-sac of Douglas A trans- 
fusion of 500 cubic centimetres of whole blood was given Anti-luetic treatment was also 
instituted She was allowed home on the fortv -third post-operative dav and was to 
return at a later date for the closure of the intestinal fistula (Third-stage Micuhcz’ ) 
Re-admitted to the hospital three months later (August 2, 1927) at which time 
a closure of the draining fistula was performed Subsequentlv the fistula re-opened and 
she was allowed home on the twenty -second dav after operation She was seen in the 
follow-up clinic October 15, 1927 Her condition was very satisfactory The fistula had 
not closed but the discharge was constantly decreasing in amount and she was having 
normal bo\vel movements She reported again in December, 1927, as being in excellent 
health Had gained 111 weight Sinus was not completelv closed Condition satisfactorv 
Pathologic report (Path No 35958) was Chronic perforation of the sigmoid colon 
Grossly, the specimen consists of a short segment of colon, the wall of which is infil- 
trated with hpemorrhage There is also some inflammatory reaction in the fat Micro- 
scopic examination revealed ulceration and inflammatorv reaction 111 wall of the gut and 
in the surrounding fat 

This case was placed 111 Group D — chronic perforative diverticulitis with abscess 
formation 
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BACTERIOPHAGE IN SURGERY OF THE COLON AND RECTUM 

By Emmet RixrcmD, M D 

of San Fryncisco, Cal 

Acknowledging a certain susceptibility to the contagious enthusiasm 
of d’Herelle for the clinical application of bacteriophagy, and having been 
inoculated m listening to d’Herelle’s Lane Medical Lectures in 1928, we have 
looked to the bacteriophage with some degree of hope as a possible resort 
in some of the terrible problems of infection that every now and then confront 
the suigeon 

We aie fortunate in having in Stanford University a so-called Bacteri- 
ophage Research Laboratoiy, of which Professor E W Schultz is director 
Part of the reseaich work of the laboratory is m the application of bacteri- 
ophagy in the field of clinical medicine, and the laboratory offers its services 
in determining the susceptibility to lysis of bacterial cultures sent by 
physicians 

The various kinds of bacteria in the culture are plated and each kind of 
bacterium is inoculated with a drop of bouillon suspension of a number of 
phages known to cause lysis of bacteria of the same sort and note made of 
the particular ones which cause most active lysis of the culture and a suspen- 
sion of this particular phage or group of phages is furnished the clinician 
For this service a nominal charge is made to assist in the support of the 
laboratory 

One reads in the literature such enthusiastic reports of clinical response 
to treatment by bacteriophage in so wide a variety of infections that if one 
belongs to the more confiding portions of the medical profession he is 
tempted to look to bacteriophage almost as a panacea foi all bacterial ills, 
and yet when one talks with his friends he hears such discouraging reports 
and learns that one after another has given it up after conscientious trial 
that he wondeis just where the virtue and truth he Is it blind enthusiasm on 
the one hand or faulty technic on the other ? Before essaying a final verdict 
and although the buiden of proof is on the advocate of any new therapeutic 
measure, the critic can have no standing in court until he can show that his 
errors of technic have been eliminated 

We are told that in certain diseases, eg , cholera, bactenophage therapy 
is almost specific At least, d’Herelle would claim almost 100 per cent , 
others (witness reports from Egypt from British sources) would assign 
a very much smaller percentage However, a strong case is made out for 
the value of bacteriophage therapy Yet, in other affections, the very con- 
trary obtains 

Under these circumstances, items of individual experience, no matter 
how modest, may become useful contributions 
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watus of the (.anal who lemaiked that “the canals of Holland would scan 
altogether to disprove the germ theory of disease,” there is much promise 
that a rational administration of bacteriophage may be useful — even effec- 
tive — in controlling infection with the bacteria of the colon 

But the pioblcm of bactenophage therapy is not as simple as one might 
suppose It is not enough to take any phage and administer it to the sick 
man by mouth or hypodermically or locally To be effective the phage must 
fit it must be “matched,” i c be shown to cause lysis in the particulai cul- 
ture and stiain of bacteria in point One great defect, therefore, in the 
practical application of bacteriophagy to clinical problems, is the time re- 
quired to seek out by trial in the laboratory an active phage for the particular 
case, for in many such as they occur clinically delay is disastrous 

Then d’Herelle and others have demonstrated that not only do different 
phages exhibit different degrees of activity, but the individual phage may 
lose its potency, or on the other hand it may have its potency increased at 
will by replanting m suitable bacterial cultures 

Again, since most bacteriophages known have been isolated from the 
intestinal contents or from sew'age, it may be taken for granted that any 
individual phage has been living m the intestinal contents in symbiosis with 
the bacteria — developing, then, a sort of mutual relation with potency so 
adjusted to the resistance of the particular strain of bacteria as to set up a 
sort of balance so that the bacteria are kept m check but not destroyed 
Moreover, the bacteria by long association with bacteriophage of perhaps 
low virulence have acquired new' resistance to the activity of the phage There 
are individual cultures of common bacteria, even strains of otherwise suscep- 
tible cultures which are strongly resistant to bacteriophage 

All this is tiue to an almost unbelievable extent in relation to the colon 
Bacillus — if one can speak of “the” colon Bacillus — a matter which is of 
supreme importance when attempting to control colon Bacillus infections in 
surgical operations either m prophylaxis or after wound infection has 
occurred 

Much of the practical difficulty m therapeutic use of bactenophage and 
particularly in colon infections is the fact that time is often of supreme im- 
portance witness the perforated appendix, perforation, operative or otherwise 
in diverticulitis — where the delay of three or four days necessary to pro- 
cure a matched phage may be fatal — a circumstance which not only seriously 
limits the clinical value of bacteriophage therapy, but would seem to relegate 
it to the field of chronic colon Bacillus infections But here it would seem 
to be of distinct value, e g , in chronic, even ulcerative colitis 

In acute infections, then, if treatment by bacteriophage is to be attempted, 
we are obliged to resort to blind application of mixtures of phages which 
have shown themselves active in causing lysis in a variety of strains of the 
colon Bacillus in the hope that one of them may “fit ” 

M hile, therefore, there is the possibility that a suitable phage may be 
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When one receives from the laboratory a suspension of bacteriophage, 
what is it that is delivered ? Actually it is a quantity of bouillon in which 
bactena have been giown and bacteriophage added, which phage is sup- 
posed to have, and ordinarily has destroyed all the bacteria To guard 
against possible failure of complete lysis of the bactena m the culture, and 
to prevent the application to the wound or hypodermically of virulent organ- 
isms, the bioth is passed through a Chamberlain filter which normally 
catches bactena but passes the smaller bacteriophage It is conceivable that 
there is here a danger from the occasional inefficiency of the Chamberlain 
filter This danget is known to be small, but it may be real 

Phage suspensions therefore, before use should be limpid clear and be- 
fore delivery a poition of the batch should be centrifuged and examined, 
even cultuied, for the presence of bacteria 

The vehicle, broth, originally contains a certain amount of proteid, and 
unless this proteid is entirely destroyed (it usually is), it may give rise to 
proteid shock 01 anaphylactic phenomena which, in a patient weakened by 
sepsis, may be serious Therefore, only small amounts may be injected 
subcutaneously, 2 to 3 centimeties, and the intravenous use, justified only in 
desperate conditions, but there most dangerous for the reasons stated, would 
best be avoided until the problem has been more completely worked out 
In a case recently leported by a colleague, that of a child suffering from 
serious staphylococcal osteomyelitis, after repeated intravenous injections 
of phage suspension the child recovered and the osteomyelitis speedily cleared 
but the injections were followed by shock and rise of temperature to 106° F 
so one wondeis as to the safety of the piocedure 

Because of the variation m activity of bacteriophage m relation to the 
variety and strain of bacteria, results may be expected only from the more 
active strains of bacteriophage and expenence bears this out Moreover, 
experience shows that bacteriophage notwithstanding its extreme penetrat- 
ing capacity, is more reliable when administered in considerable amounts 
locally than when given subcutaneously 

And again the effect is often only temporary Perhaps not enough 
emphasis has been placed on the value of repetition of the administration 
at not too long intervals until recovery 

The following cases, too few to wairant conclusions, are nevertheless 
suggestive 

Case I — A N, aged sixteen Acute f eifoiatmg appendicitis, wound infection, 
pelvic abscess Six dajs after operation drainage of foul pus Leucocytes 21,000 to 
25 000, go per cent polj morphonuclears One cubic centimetre suspension of stock bac- 
teriophage known to be active against colon Bacilli injected into the arm, four cubic 
centimetres, into the peritoneal cavity between adherent coils of intestine Two dais 
later pelvic abscess was opened in left groin evacuating 500 cubic centimetres of thin 
foul pus, mixed culture of B coli and non-h'emolytic streptococci Drainage profuse 
and continuing Four cubic centimetres of matched bacteriophage (anti-colon bacillus 
phage) injected into wound In forti -eight hours drainage markedh less, odor notablj 
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dcrmictlly m arm, 4 cubic centimetres instilled into wound A few hours liter the 
temperature which had averaged between 99^2° and 100^2° for a week, rose to 102° 
on two successive evenings, and thereafter slowly subsided 

July 17 bacteriophage 5 cubic centimetres instilled into wound This was followed 
by a similar rise of temperature for three nights after which the fe\er subsided and 
remained normal 'I he phage used was stock-pooled eoli plnges Nos 1 and 2 of the 
Stanford Liboratory which on first two passages gave but incomplete lvsis On the 
third passage the lysis w'as complete It w-as this filtrate that was injected The 
discharge rapidly ceased, patient was out of bed five da\s later August 5 left hos- 
pital The recovery w r as so prompt after the injection of the phage that it seemed 
more than evident that the phage desen ed much credit 

Case VI — V T, age seventy -one An immense abscess filling pelvis and lozvci 
abdomen X-ray examination impossible because barium could not be induced to pass 
be\ond the rectum Temperature normal, leucocytes 9,000, November 13, 1930 Opera- 
tion evacuating more than a litre of four mucopurulent material, probably due to 
slow perforation of a diverticulum although carcinoma could not be excluded Culture 
gave only a few Gram-negative bacilli Culture showed D Coh Lysis was complete 
with polyvalent anti-coli bacteriophage mixture No 18 of the Stanford Laboratorv 
November 18 and ig 2 cubic centimetres of this phage suspension were injected hypo- 
dermically, several cubic centimetres instilled into the wound Slight rise of temperature 
iooE> for two days There was a very marked and almost immediate change in the 
character of the discharge In particular the foul odor almost completelv was de- 
stroyed Four days later, however, there was again a rise of temperature and pulse 
rate Otherwise than the change in the discharge there was no assignable effect of 

the phage Liver or subphremc abscess developed, patient became deeply septic in 

spite of further opening and drainage Patient gradually went down and died Februarv 
18, 1931 The phage was used once or twice subsequently towards the end of the 1I 1 - 
ness In this case it would seem that the phage was not given a fair trial It should 

have been used many times instead of twice early m the illness 

Case VII — G T , aged fifty-seven Immensely fat An acute divcrticulitic abscess 
111 the mesentery December 27, 1928, operation by another surgeon showed abscess 
size of a hen’s egg in the mesentery' of the sigmoid Next day the abscess was opened 
and the intestine opened also, as in colostomy Three months later an attempt made 
to close the colostomy The wound broke down 

March 23 stock phage, not matched, instilled into wound No noticeable effect 
March 28 pus containing a variety of bacteria B coh were isolated B coh phages 
were tested but gave only partial lysis Complete lysis was given by a phage recentlv 
isolated from sewage Matched phage 2 cubic centimetres mtradeltoid Some instilled 
into the wound No noticeable effect The colostomy remained open and two and 
n half years later a second attempt was made to close it It might have been well to 
have made culture from the patient’s intestinal contents isolating the principal bac- 
teria and to have tried to have found phages which would be active against them How- 
ever, having on hand a quantity of anti-R coh phage from the previous case (Mrs V T ) 
several cubic centimetres of this were poured into the would before closure A ful- 
minating infection followed A gangrenous streak the width of one’s hand rapidly 
formed and led from the wound around the flank as far as the mid-line Culture showed 
a variety of organisms, B coh and non-h-emolitic streptococci predominating The 
latter failed to grow on sub-cultures, 110 Gram-negative bacilli were found suggesting 
anaerobes, nor was there growth 111 anaerobic culture Cultures of the B coh were sub- 
jected to the polyvalent anti-coli mixtures There was no lysis of any culture, the 
bacteria being completely resistant to the phage There seemed no use, therefore, in 
administering the phage at this time In spite of wide incision, the gangrenous process 
extended and patient succumbed sixteen davs after the operation 

This case brought up the interesting question as to whether the colon bacilli had 
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DIVERTICULITIS AND SIGMOIDITIS 

Be Carl Eggers, M D 
of New York N Y 

These two conditions are secondaiy to the presence of diverticuli in the 
wall of the sigmoid, so-called diverticulosis A distinction is made because 
in some patients no gross diverticuli are visible, eithei by X-ray or on the 
operating table, and one finds only a thick-walled, red, oedematous sigmoid 
Nevertheless the same etiologic factor is present in both 

Diverticulosis of the sigmoid and colon is usually looked upon as a rather 
innocuous condition to which little attention has to be paid It is considered 
to be interesting rathei than impoitant The etiology of the condition has 
aroused a great deal of curiosity and various explanations have been offered 
for their origin That they are acquired false diveiticuh seems well estab- 
lished They increase in frequency as age advances, most of them being 
observed between fifty and seventy It seems to be some change in the wall 
of the gut, perhaps due to stretching of a weakened muscular wall which 
allows these small bud-like projections to prolapse As long as the}' empty 
legulaily they pioduce no symptoms at all, or at most a slight feeling of 
fulness and discomfort with gas distension Stagnation, however, may 
easily occur in these little pockets and it is this which makes them visible 
on Rontgen-ray films (Fig i ) In case this stagnated material becomes 
putrefactive and causes irritation a group of symptoms is initiated which 
require medical or surgical attention It is this class of patients with which 
this paper is concerned 

Although diverticuli may be piesent along the entire course of the colon 
usually only those in the sigmoid produce symptoms This is probably due 
to the narrow lumen and the frequency of stagnation at this point In what 
proportion of cases, with acquired diverticuli of the colon and sigmoid patho- 
logic changes occui which produce symptoms, is difficult to say, largely because 
we have no accurate statistics as to the frequency of diverticulosis In some 
hospitals it has been observed much moie often than in otheis Haines 1 states 
that during the yeai 1925 one case of acute diverticulitis with perforat on 
was observed in the Cincinnati General Hospital and that during the years 
191 5-1925 two cases with diverticulosis were found at autopsy Since he 
states that the hospital admits 10 000 cases annually, of which number 20 
per cent are surgical, this records only thiee cases 111 20,000 patients New- 
ton 2 on the other hand reports foity-four cases of proved instances of 
diverticulosis and diverticulitis in 56,000 cases admitted, to the Petei Bent 
Brigham Hospital, Boston, over a period of fourteen years This means one 
case in about 1,300 patients William J Mayo 1 states that lecords at his 
clinic show a total of 2 139 cases of diverticulosis Among 31 838 X-ray 
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nally and lead to abscess formation or peritonitis It may dissect between 
the layers of the wall of the sigmoid until a large segment becomes involved 
forming a palpable tumor Frequently, adhesions are formed to the ab- 
dominal Wall, the bladder, 01 loops of small intestines, and these may lead 
to perforation into one or the other viscus with resulting internal fistulas At 
times the blood-vessels of the wall may become thrombosed, resulting in 
necrosis with perforation, 01 a pylephlebitis may extend to the liver The 
cellulitis of the wall of the sigmoid itself may lead to obstiuctive symptoms 
or adhesions of surrounding loops of gut may produce angulation and ob- 
struction There is no limit to the serious surgical complications -which may 
result from acute sigmoiditis or diverticulitis 

It is possible to divide the cases clinically according to the pathologic 
changes and the course they are following into 

1 Simple diveiticuhtis and peridivti ticuhtis which subsides without 
operation 

2 Diverticulitis with complications lesulting fiom perfoiation such as 
abscess, gangiene peritonitis and fistulre 

3 Diverticulitis resulting in intestinal obstruction 

4 Diverticulitis associated with carcinoma 

The patients belonging to gioup one are in a way the moie intei estmg 
from a diagnostic standpoint The symptoms may be mild or they may be 
so severe as to be alarming Some of these patients complain only of pain 
over the left lower abdomen, sometimes abdominal cramps, gas distension, a 
feeling of spasm, with associated constipation perhaps alternating with 
diarrhoea They are not acutely ill On examination one may find some 
tenderness along the sigmoid, but nothing else In othei patients the pain 
may be sharp in character and shoot thiough the lower left abdomen, and 
one may find consideiable tenderness over that legion Then there is a 
group of cases in which the symptoms are more distinctly of an inflammatory 
nature The pain may be very severe, the patients sometimes state they 
feel as if they are going to die A condition of shock may be present 
There is definite tenderness and rigidity over the left lower abdomen and 
frequently in the suprapubic region There is a use of temperature, perhaps 
to ioo° oi ioi°, and blood examination shows leucocytosis Cramps vomit- 
ing, and urinary symptoms may be present Very often there is a palpable 
tumor which may extend upward as fai as the umbilicus and may be mis- 
taken for an ovanan cyst or tubo-ovarian disease If the symptoms have 
persisted foi some time, there may be loss of weight Bleeding oi discharge 
is uncommon If present, it may suggest carcinoma Experience has shown 
that carcinoma is not often associated with diverticulitis, but nevertheless it 
has to be borne in mind A history of recuri ent attacks rathei than a steadily 
progressive one, as usually found in carcinoma, will help one m reaching a 
correct diagnosis 
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several of these patients finally had to be operated on, while still others were 
admitted as surgical emergencies and had to be operated on at once 

All patients were ovei forty years of age, only five being between forty 
and fifty, seven between fifty and sixty, nine between sixty and seventy, and 
three over seventy 

There were thirteen men and eleven women m this group 
It may be of interest to note that the majority belonged to the rather 
well-to-do class, twenty being private and only four ward patients There 
was, however, nothing in their method of living which could be held re- 
sponsible for the development of symptoms Adiposity does not seem to 
be a factor 

Symptoms and Physical Signs — In order of frequency the following 
symptoms and physical signs were noted 


I 

Pain 

24 patients 

8 

Vomiting' 

9 patients 

2 

Fever 

18 patients 

9 

Obstruction 

8 patients 

3 

Constipation 

14 patients 

10 

Perforation 

7 patients 

4 

Palpable Tumor 

11 patients 

11 

Urinarj S\ mptonr 

6 patients 

5 

Cramps 

11 patients 

12 

Loss of Weight 

6 patients 

6 

Leucocytosis 

10 patients 

13 

Diarrhoea 

6 patients 

7 

Gas 

10 patients 

14 

Bleeding 

6 patients 


i Pain was complained of by all 

and 

was usually the outstanding symp- 


tom for which surgical aid was sought It varied a great deal from stead)' 
pain situated in the left lowei quadrant to cramp-like pain associated with 
incomplete or complete obstruction It naturally varied with the existing 
pathological changes In ordinary uncomplicated sigmoiditis or diverticulitis 
with thickening of the wall of the gut, and perhaps a palpable tumor, the 
pain may not be bad, but it may be extremely severe, cramp-like in character 
and associated with symptoms of shock Patients sometimes feel as if they 
are going to die The clinical picture is an interesting and alarming one, 
and after having been seen several times will aid one in the diagnosis in favor 
of sigmoiditis rather than tumor The pain is apparently due to an intense 
spasm of a segment of gut If perisigmoiditis develops or a perforation 
takes place with resulting abscess or peritonitis, pain and soreness due to the 
involved peritoneum may become moie evident 

2 Temperatures over 99° were considered fever Six patients had be- 
tween 99 0 and ioo°, while twelve had over ioo° In the uncomplicated 
cases the fever usually varied between 100° and 101°, while in those with 
complications it reached I03°-I04°, or even 105° The higher degrees were 
usually found in patients with perisigmoiditis, or peritonitis and abscess for- 
mation, but it is interesting to note that in two patients with very high fever 
continuing for weeks no peritonitis was present There was an extensive 
infiltration of the wall of the gut which in one of them had extended to the 
bladder wall, the mesentery and the abdominal wall All cultures from the 
tumor bed, from the involved lymph-nodes and from inflamed appendices 
epiploica were negative, and no organisms were seen in the smear One 
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9 Obstruction may occur and may be incomplete or complete It may 
be due to the mass itself which, by thickening of the wall and hyperplasia 
associated with the inflammation, brings about an incomplete or complete 
obstruction, or it may be due to angulation of lpops of small gut which have 
become adheient to the inflamed sigmoid 

In five of our cases, obstructive symptoms weie partly due to adhesions 
angulatmg loops of small gut They could be separated and that element of 
the obstruction relieved In one of them a poition of small gut had to be 
resected In another there were two separate obstructions, one resulting 
from the sigmoid mass, the other from angulated small intestines The 
diagnosis of the two conditions could be made before operation Four 
patients had incomplete obstruction due to the mass itself, and five had com- 
plete obstruction In two of the latter the pathological examination revealed 
an associated carcinoma (Figs 5 and 6 ) 

10 Perforation took place m seven patients In three there was local 
abscess formation In two of these the abscess was plastered against the wall 
of the gut and could be lifted out with the tumor mass, while in the third case 
a large abscess developed which contained pus and gas and had to be opened 
externally 

In four patients an acute perforation took place into the free peritoneal 
cavity One of them was drained early and recovered, another was treated 
expectantly for peritonitis without knowledge at that time of the underlying 
cause, and finally recovered, while the other two died 

11 Urinary symptoms were present in six patients Whether in each 
case these symptoms had any definite relat on to the sigmoiditis is not possible 
to state In one female patient the bladdei wall was definitely involved, but 
no perforation had occurred In another female patient there were extensive 
peritoneal adhesions involving also the bladder The other patients were 
men, in whom the prostate may have played some lole In one male patient, 
however, the symptoms were sufficiently severe to suggest calculus, and 
X-ray examination with catheterization of ureters was done to rule that out 
In another old patient a diagnosis of carcinoma of the sigmoid with perfora- 
tion into the bladder had been made, but examination showed the colon lesion 
to be a sigmoiditis, and the bladder affection a cystitis secondary to the 
sigmoiditis 

12 Loss of weight was a factor in only a few cases in whom long-con- 
tinued inflammation with associated digestive disturbances or an associated 
carcmbma were responsible 

13 Diarrhoea was not a common symptom and was never severe In 
some patients it alternated with periods of constipation 

14 Bleeding In six patients gross blood had been noticed from time to 
time Whether in all cases it had its source at the site of the sigmoid lesion 
could not be definitely determined 

In one patient a gangrenous inflammation of the sigmoid with vessel 
changes was present 
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In another patient, in whom a resection was clone, Bacilli cntcntidis was 
isolated from a small abscess m the wall No anaerobic organisms were 
found Gram-positive cocci were found in the stamed-tissue sections 

Cam sc of tin Disease — Of the tw'enty-four cases reported, eleven have 
so far not been operated on Several of them had onh one acute attack which 
subsided with appropriate medical treatment while a few have been under 
obseivation several times 

At the tune of discharge all of these patients were informed of the patho- 
logical condition underlying their complaint and they w r erc made familiar 
with the measures calculated to avoid recurrence, such as the use of mineral 



Fig 8 — Cross section of colon (x 20) The lirger lumen is that of the gut AIjo\ e 
it is an acute abscess (in a di\ert«culum) the walls of which are partial) j lined bj 
intestinal mucosa The remaining portions of the mucosa ha\e been destroved b} the 
suppuiatne process 

oil to insure a daily evacuation avoidance of food with a large residue, and 
avoidance of overeating That these measures apparently have some success 
is evidenced by the fact that most patients have remained free from recur- 
rence On the other hand, the recurrences have shown that there is no posi- 
tive safeguard in avoiding acute sigmoiditis or diverticulitis m those patients 
afflicted with diverticulosis The condition must be considered a serious one 
and one must be prepared at any time to see a recurrence or a complication 
requiring surgical intervention 

I11 thirteen of the twenty-four patients some kind of surgical interference 
was indicated or became imperative Some of these patients had been undei 
observation for a long time and were known to have diverticulosis, while 
others w^ere seen for the first time during the acute surgical emergency 

Ticatmcnt — Patients with temperatures under ioo° and those with no 
fever at all were treated ambulatorily They were put on a light diet with 
little residue, and mineral oil was ordered for morning and evening Rectal 
irrigations were given when indicated and perhaps local applications of heat 
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Pathological Examination of Tissue — The gross specimens removed in 
cases of sigmoiditis show a red, hard, often rather nodular tumor The ap- 
pearance is due to thickening of the wall, involvement of the appendices 
epiploica and diverticulai, as well as adhesions of surrounding tissue Fre- 
quently, there is a fibrin deposit and there may be an encapsulated abscess 
The serosa is usually rough and granular On opening the specimen it is 
surpnsing how little actual obstruction exists The mucosa may be normal, 
oi it may show ledness and superficial erosions, but no real ulceration It 
is at once evident that the lesion does not arise in the mucous membrane as 
in the carcinoma, but is confined to the wall and perisigmoid tissues Al- 
though sometimes a good-sized diverticulum is found, perhaps filled with 
pus, it is not always possible to demonstrate openings into diverticulae or 
even into a single diverticulum This corresponds to some of the X-ray find- 



ings in acute cases in which no definite chverticulie are shown, but only a 
narrow lumen with an irregulai filling defect Pressure on such a specimen 
may cause oozing of letained fieces or purulent material from several small 
ducts in the wall, which are not visible on the serous surface of the gut as 
diverticulas They seem to be buried in the thick oedematous wall of the 
sigmoid It has seemed to us that during the early stage, while a diverticulum 
is pushing through the wall of the gut, and before it becomes visible on the 
serous surface, it may become infected and perforate But instead of per- 
forating externally beyond the serous surface to form a peridiverticulitis 
or peritonitis, it may perforate laterally into the wall of the sigmoid where 
the infection spieads between the layers This probably accounts for some 
of the extensive tumefactions of the sigmoid which can be felt through the 
abdominal wall In two of our specimens we were able to demonstrate these 
intra-mural abscesses (Figs 8, 9, and 10) 

The microscopical examination of all resected specimens showed diverticu- 
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sigmoid \\ is exposed, partlj covered with fibrin Loops of small gut were adherent 
on the mesial side bpon separating them there was a gush of foul-smelling pus from 
a large abscess In contact with this the wall of the sigmoid, over an area the size of a 
silver dollar, was gangrenous and flaccid Pus had extended upward between the loops 
of intestines along the posterior abdominal wall and m the left lumbar gutter To 
prevent further leakage and later be able to resect the affected gut, a first-stage 
Mikulicz operation was done The arteries of the mesenterj were found normal but 
several veins were thrombosed Ample drainage was established In spite of this the 
condition did not improve Temperature rose to 107° and the patient died on the 
fourth daj 

Pathological Diagnosis — Chronic sigmoiditis, acute suppurative perisigmoiditis Sec- 
tions stained for bacteria showed gram-positive bacilli and cocci 

Case II — Mr G E, fiftj -three jears old, gave the following history Abdominal 
distress lower left quadrant for three months, associated with soreness No medical 
attention Bowels normal No tirinarj sjmptoms Increased pain and fever for nine 
davs Became worse six dnjs ago, had to go to bed and consulted his phjsician 

Chief Symptoms — Pain and discomfort lower abdomen, vomiting, and chills and 
fever One severe chill four davs ago following rectal irrigation Diverticulitis had been 
suspected and an attempt had been made to improve Ins condition sufficientlv to transfer 
him to the hospital for X-raj examination Blood count had been low He had 
apparentlj improved, and 011 the morning of admission he felt quite well, had normal 
temperature and was sitting out of bed Earlv that afternoon he had a sudden agonizing 
pain in the left lower abdomen, he became covered with perspiration and developed a 
chill lasting half an hour Temperature rose to 104 5° After this, pam continued severe 
and the abdomen became enormoush distended The patient was seen by us about five 
hours after this acute onset With the historj of left-sided pain a diagnosis of perito- 
nitis secondary to diverticuhtis was made Immediate operation done Thin pus with 
colon odor was present under pressure Loops of small intestines were acutelj inflamed 
matted together with fibrinous exudate, and pus flowed from everj direction Chief 
focus of infection was in the left lower quadrant The sigmoid was a hard, infiltrated 
tumor mass bathed in foul-smelling pus No gross perforation found Pus removed 
by suction Extensive drainage instituted The peritonitis did not clear up Heart 
and kidnej complications developed and the patient died on the eleventh daj The 
culture showed colon bacilli and short chain streptococci 

Case III — Mrs M P, sixty-eight jears old, had been under observation for a 
long time on account of nausea, vomiting, loss of weight and constipation associated with 
pain 111 the lower bovvel A11 X-raj diagnosis of multiple diverticula of the sigmoid 
with obstruction had been made When she came under our care she had been kept 
alive entirely 011 intravenous glucose injections and hj podermoclj ses She had apparentlj 
a very marked reverse peristalsis with Decal vomiting The first stage of a Mikulicz 
operation was done under Pernocton anaesthesia and a small opening immediatelj made 
in the gut to favor drainage There was no improvement The involved area was 
then resected, but vomiting continued Transfusion and feeding into the colon did not 
improve the general condition She died eight days after operation from general 
asthenia The specimen presented numerous diverticula: filled with hard concretions 
At one place the lumen was completely obliterated bj a semi-gehtinous translucent 
tissue which was later reported gelatinous carcinoma (Fig 5 ) 

Case IV — Mr N D , seventy years old, was operated on by us in 1926 for a right 
subphremc abscess and a liver abscess of amoebic origin He had some intestinal symp- 
toms at the time, but they were insignificant compared with his chief complaint He 
recovered and gamed much weight After a while he began to have attacks of pam 
over the left lower quadrant, associated with constipation and discharge of blood and 
mucus Proctoscopj and X-rav examination showed a filling defect with irregular 
configuration (Tig 7) 
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The patient reacted well The cxcostomy began to function and gas and faeces were 
also passed through the rectum Temperature, however, continued, and after a while 
a tender mass developed in the left lower abdomen Consenative treatment was con- 
tinued, supplemented by X-ray and vaccine treatment until the impression was gamed 
that a perisigmoid abscess had formed An operation was done for this condition but no 
pus was found, just hard infiltrated lnfiammatorj tissue Later a perforation of the 
sigmoid developed spontaneously on the left side with fxcal discharge It became 
apparent that it would never be possible to resect the involved sigmoid on account of the 
extensive involvement and the numerous adhesions A permanent colostomy was there- 
fore done as close to the lesion as possible, and the csecostomj closed After a while 
the patient became ambulatory but she remained an invalid and died about a jear 
after the first operation 

The remaining eight patients who were operated on are living On 
account of the interest attaching to them a short report of each is given 

Case I — Miss V L, fortj -eight vears old, had for two jears complained of severe 
attacks of cramps m the left lower quadrant, associated with tenesmus and at times 
diarrhoea Examination showed tenderness over the sigmoid, but no mass Rectal tem- 
perature varied from 99°-io2° Examination of the faxes was negative for blood 
Repeated X-raj examinations showed constant irregularity and narrowing of the lumen 
of the sigmoid with retention of barium A diagnosis of sigmoiditis was made, and on 
account of suspicion of carcinoma an operation was advised and performed by another 
surgeon An inflammatory condition was found and the abdomen was closed 
without drainage 

Case II — Miss A S, fortj -eight jears old, was first seen four weeks after the 
onset of an acute disease which was at first diagnosed as influenza, and after a few dajs 
as pelvic peritonitis of unknown origin She had been confined to bed all this time 
and had run a temperature of I03°-I04° She had complained of vomiting and pain 
over the lower abdomen, associated with urinary difficulty and constipation A dailj 
rectal irrigation had brought some relief, but only a little fluid could be introduced at a 
time She looked sick and verj anaemic The temperature was 103 °, and the pulse 104 
The general examination was negative In the lower left abdomen a tender mass could 
be felt which apparently arose from the pelvis and extended upward to the level of the 
umbilicus Vaginal examination showed the uterus and right adnexa normal, while on 
the left side a mass could be felt, situated high, and apparently plastered against the 
lateral pelvic wall It was verj tender Rectal examination verified these findings 
A diagnosis of sigmoiditis was made and an operation advised 

Through a median suprapubic incision an interesting picture presented itself A 
large, red, nodular sigmoid tumor was adherent to the lateral pelvic wall An infiltrative 
process extended from here into the anterior abdominal wall and the urinary bladder, 
to both of which the tumor was adherent Bj careful blunt and sharp dissection the 
tumor was gradually separated from the bladder and then from the pelvic wall There 
was no abscess present After freeing it, the mass could be drawn upward for about 
3 inches awav from the bed where it had been adherent The wall of the gut itself 
was thick and oedematous, and the appendices epipolica and the mesenterj were exten- 
sively involved A culture was made from the tumor bed and one of the inflamed 
appendices, as well as several enlarged lymph-nodes, were removed for culture and 
section All these cultures and sections were subsequently reported negative The 
bladder slipped back into position The pelvic organs were found to be normal The 
appendix was removed A cigarette drain was inserted into the tumor bed and the 
normal sigmoid placed over it, while the inflamed sigmoid was left free at a higher 
level where it would most likely not form new adhesions After a few days the tem- 
perature came down, but did not reach normal for several months During all this 
time there was a moderate amount of drainage containing streptococci At times the 
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loop of lower ileum was adherent m the pelus and so angulated as to cause incomplete 
obstruction After separating it a perforation was found at the apex of the angulation 
Whether this was entirelj the result of manipulation could not be determined It was 
considered that it might be an old perforation and the cause of the general peritonitis 
(This was later disproved because no ulceration was found in the lumen ) The affected 
portion of gut, about 8 inches, was removed and an end-to-end anastomosis done No 
other pathologv found Drainage was established and the abdomen closed 

The convalescence was uneventful A sinus persisted for a long time and was later 
excised She was well for about four vears, when she developed severe cramp-like 
abdominal pam and vomiting She was re-adnntted five davs after the onset The 
abdomen was distended A good-sized ventral hernia was present but was easilv 
reducible and apparentlj not concerned in the symptoms There was slight tenderness 
and rigiditj over the entire lower abdomen, but on the left side there was marked 
tenderness and rigiditj and an ill-defined tender mass The temperature was 102 2° 
pulse 108, white blood-cells, 17,500, poljmorphonuclears, 85 per cent A diagnosis of 
probable sigmoiditis was made Conservative treatment was followed and in about ten 
davs the temperature was normal A barium clysma showed a long, narrow, channel in 
the sigmoid region which appeared to be due to spasm No diverticula: were visible 
There was retention of barium 

An operation was performed, primarilv to repair the ventral hernia, and secondarilv 
to explore the abdomen It was interesting to note that all signs of the old peritonitis 
had disappeared There were no adhesions and the site of the end-to-end anastomosis 
could not be identified A large, nodular, tumor was found in the sigmoid It was 
red and apparentlj an acute sigmoiditis No free fluid or pus present Tumor not 
disturbed, but the hernia was repaired The patient has remained well It was con- 
sidered that the original attack of peritonitis was secondarj to sigmoiditis 

Case IV — Mr M L, seventj-five jears old, was seen Julj 15, 1929, on account 
of suspected intestinal obstruction His chief complaint was constipation and abdominal 
distension He had not had a real movement for ten dajs He had cramp-like pain 
and hiccough The temperature was 99 6 ° ) pulse 68 He had not lost weight X-ravs 
had been made a few dajs before Thej showed verj' much distended large and small 
intestines A barium cljsma outlined very marked narrowing and deformitj of the 
sigmoid The ibdomen was enormously distended and tjmpanitic, and one could see 
the outlines of the large loops of gut No detail could be made out Diagnosis of 
obstruction was made, probably due to carcinoma of the sigmoid 

A ctecostomy was done to give relief and allow more careful examination later 
The gut was opened immediatelj and a large quantity of fluid, frothy feces evacuated bj 
suction Hiccough stopped at once and the size of the abdomen diminished There was 
a sharp febrile reaction for a few days During the next few dajs drainage through 
the tube diminished, and feces and gas began to be passed per rectum Repeated X-rav 
examinations have been made s nee There is no evidence of carcinoma Barium cljsma 
show's a peculiar irregular worm-eaten area at the junction of the descending colon 
and sigmoid, associated with a severe spastic condition of the colon which has been 
diagnosed as an inflammatory lesion The patient has remained well with the ciecostomv 
tube in place There is onlj a verj little discharge The bowels move well An 
attempt was made some time ago to close the caecostomj, but it resulted in a recurrence 
of the sigmoid symptoms and made reopening necessarj The age of the patient and 
Ins general condition make a resection inadvisable 

Case V — Mr C R first came under our care in 1923, when he was forty-four 
years old He complained of attacks of abdominal pain which he had been having for 
several years The pam was at times quite severe, and localized in the left low er abdomen 
There was no vomiting There was alwavs trouble with gas which seemed to stick 
on the left side The bowels moved fairlj well, but the stool was thin and nbbon-hke 
of late There had not been any blood No loss of weight Examination showed 
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f orating- diverticulum which had formed an abscess in contact with the walls Sur- 
rounding the opening of the diverticulum was a flat carcinoma, later reported gelatinous 
carcinoma (Fig 6 ) 

The patient is still under care but is doing well 

Casl VII — Mrs E V came under our care in 1916 when she was sixt}-one years 
of age Five years prexiously she had had a resection of the sigmoid done b> one 
of my colleagues for what was supposed to be carcinoma but later reported sigmoiditis 
An anastomosis had been done but 011 account of leakage, infection dex eloped, requiring 
prolonged treatment and eventual!} a permanent colostoni} The colostom} functioned 
well A sinus w'as present in 011c of the scars of the abdomen and led down to the 
rectal stump The anus had contracted so that examination was not possible Fluid 
injected into it escaped through the abdominal sinus The patient’s chief complaint 
w r as cramp-like abdominal pain associated with discharge of pus from the sinus 
She was operated 011 and the sinus tract was completed excised down to the stump of 
the rectum which had been allowed to stax 111 The gut was closed and the xvound 
eventual!} healed The anus w r as stretched to allow' drainage downward After this 
the patient was well until 1929 when she again began to have attacks of abdominal pain 
At first the\ were attributed to the gall-bladder which was known to be filled witn 
stones, but later the sxmptoms were more defimtel} intestinal m character Graduall} 
the pain became w'orse, and the patient felt as if gas stuck in the intestines and could 
not be expelled Then tenderness developed over the lower abdomen to the inner side 
of the colostoni} and after a while a mass became palpable Carcinoma w'as suspected 
but exploration with a finger 111 the colostomy was negative, and an X-ray exannnat on 
showed no deformit} The mass seemed to be situated between the lumen of the gut 
and the abdominal w'all Finally redness of the skin appeared and the tissues became 
ver} tender Diagnosis of diverticulitis was made, probabl} with perforation, and opera- 
tion advised The gut was exposed for a considerable distance above the colostom} 
The wall was hard and infiltrated but there was no free pus present, and no indixidual 
diverticulum was recognized Drainage was established and a good recox er} resu ted 
The patient has remained well since 

Case VIII — Mr J G, sixty }ears of age, w'as admitted to the Lenox Hill Hos- 
pital April 28, 1930, complaining of severe pam 111 the left low'er abdomen and con- 
stipation In the left lower quadrant, opposite the anterior superior spine a sma’I, hard, 
elongated tumor mass was palpable, which w’as tender to touch Rectal examination 
gave the feeling of an indefinite, somewhat smooth, evasive mass, wduch did not impress 
as an ulcerating lesion With a history of recurrent attacks of pain for almost a 
year, which was so severe that he was unable to stand, xvith constipation for eight 
months, and the presence of a mass in the sigmoid region, a diagnosis of a surgical 
condition was made He had no temperature but there xvas leucocytosis of 16,000 
white blood cells, with 85 per cent polymorphonuclears We inclined to the diagnosis 
of sigmoiditis X-ray examination show'ed multiple diverticula; m the descending colon 
and the sigmoid An irregular shadow suggesting a cavit} connecting with the sigmoid 
was noted and was interpreted as a rupture of a diverticulum (Fig 4 ) 

At operation there was no free fluid An inflamed sigmoid was found bound down 
111 the iliac fossa It was carefully separated and a culture made from the bed (later 
reported negative) After mobilization it was found that about 3 to 4 inches were 
involved in an acute inflammatory process which had led to marked thickening of the 
wall In one place it looked as if a perforation had taken place but it had become 
plastered over with exudate Resection was decided on and the first stage of a Mikulicz 
operation done The affected portion of gut was removed ten da}S later On opening 
it the lumen W'as found to be very small, but the mucosa looked normal The peri- 
sigmoid tissue and the wall itself were xery thick and infiltrated Several incisions 
were made into this tissue and cultures taken Pressure on the xvall caused exudation 
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TREATMENT OF MEGALOCOLON BY SYMPATHECTOMY 
B\ David E Robertson, M D 

oi Tohonto, Canadv 

A stody of the clinical cases of megalocolon shows the fact that this 
condition is not because of atoma or lack of power and development of the 
musculature of the colon Cameron 1 among others, has described the 
anatomic condition of the vail of the large gut, the increase in hypertrophy 
of the longitudinal and to a greater extent the circular muscle fibres It is 
observed also that the dilatation of the colon is always greater on the left 
side In some cases, indeed it is present only in the descending limb of the 
large intestine In those cases where local excisions have been done of an 
enlarged loop of bowel, the commonest sequence is to have an enlargement 
form in the bowel replacing the loop In one case I reported 2 the patient 
had had three operations, at each one of which loops of dilated large intestine 
were removed This experience has been the not uncommon one following 
operations at which part or all of the large intestine has been removed for 
the cure of megalocolon ’ One is, theiefore, justified in concluding that 
operative procedures of this type do not cure the condition, and m addition 
it is obvious that the factor producing the dilatation is left still in existence 
Its causative factor, therefore, cannot be something inherent in the wall of 
the dilated bowel It would appear from this that the condition is really one 
of obstruction, not complete and constant but incomplete and intermittent 
Clinically this has been observed 

Brennemann ' 1 and David " 5 describe the condition associated with con- 
genital strictures of the rectum 

Fullerton 0 believes that the pelvi-rectal sphincter is the factor in pioduc- 
lng obstruction and quotes Hurst and the theory Hurst advanced of achalasia, 
that is, an absence of the normal relaxation of sphincters, in this case the 
pelvi-rectal or anal sphincter Sphincter spasms are known elsewhere as in 
cardiospasm and pylorospasm, and Fraser 7 describes the condition as due 
to a neuromuscular error resulting in “an uncontrolled function, a delay in 
acquisition of the power of inhibition combined, it may be, with achalasia 
and insufficient lelaxation of the associated sphincters ” 

A case herein reported shows the progiessive enlargement of the colon 
in the time he was one and one-half to two and one-half years of age Dur- 
ing this time the capacity of the colon was much increased, as is shown in 
Fig i 

Hirschsprung’s disease is described as a congenital dilatation of the 
colon, but if such a condition exists it must be very rare, as most of the cases 
that are followed closely are found to be cff the type that are obstructive m 
origin It is true that the majority of the cases of megalocolon that arc 
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The piocedure that we have followed has been to attack the lumbar 
sympathetics from the lumbar approach, and we have recently removed the 
whole trunk from the second down to the level of the fourth This has 
produced m patients, in addition to the changes in lower bowel function, two 
giateful changes, vis , warm feet and dry feet, and no deleterious effects have 
yet been manifest from this proceeding The operation of the approach 
through the flank, as lecommended by Royle, is readily done and is un- 
doubtedly rendered more easy by the use of spinal anaesthesia After the 
flank incision the peritoneum is pushed forward and the sympathetic cord 
is readily felt lying on the anterior aspect of the lumbar bodies In one 
case only of megalocolon have we done a bilateral operation, but in lumbar 
sympathectomies for vascular diseases of the extremities many cases of 



Tic 2 — M T X, 1931 \ nys of b-irmm cnerm September 1927- 

March, 1931 


bilateral opeiation have been done at the one visit to the operating room 
The operation is, strangely, devoid of shock 

I have recorded the details of three cases of megalocolon treated b} 
ramisection and ganghonectomy 2 These three cases have continued well 
One case operated upon m 1927 is having a normal bowel-movement history 
(Fig 2 ) (M F K , February, 1931 ) Another case, operated upon in 
1929, had a relapse from the normal, but she was a child who came from a 
home that was altogether disoiganized, the father in jail and the mother 
irresponsible After a “clean-out” she is, however, having again normal 
movements The third case, of a woman of thirty, who had, previous to 
double lumbar ganglectomy, had an appendectomy and three local excisions, 
reports after the experience of sixteen months no difficulty with movements 
The volumetric change m the enema she could tolerate changed from 120 
ounces to fill the sigmoid and ascending colon before operation, to 80 ounces 
to fill the entire colon two months after operation This case showed a 
maiked improvement in the haustra of the caicum, and the right side was 
operated upon 

Three additional cases are here reported in detail 
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half to one hour later Cries as if in pain, pulls hands and feet up Magnesia caused 
small watery movement Since the beginning, July, 1927, the fecal discharges ha\e 
always been well formed Hard at first, now slightly softer This has persisted 
throughout Mucus Recently, last two months, comes before movement Greenish 
tint, small amount Colo 1 — Changeable, occasionally very dark green, almost black 
Sometimes clay color, exceptional Odo) — Very foul-smelling ahvajs Has undigested 
food m stool sometimes Mother claims that child masticates food thoroughly Lasted 
first few weeks of constipation only Child othenvise has been very health} Sleeps — 
Well for last eight months, at first restless and irritable Appetite — Verj poor 
Boivels — Constipated Pams — Over abdomen, irregular Cries a lot wuth them Occur 
with a movement Also ver\ irritable 

The patient is a w'ell-developed, w'ell-nourished boy, not actuall} ill Tongue coated 
Buccal mucous membrane is clear Teeth in fair condition Tonsils are small and 
crjptic Pharynx is not congested Abdomen is full, rounded and soft Colon is 
palpable the whole distance from the right lower quadrant down to the sigmoid It 
contains a large amount of fecal matter, particularly the sigmoid, w'hich is palpable 
in a large moveable mass in the pelvis The colon does not appear to be dilated and 



Fig 4 — B F Two on one slide Jul> 10, 1930 September 15 1930 

is about normal m size Transverse is above the umbilicus and not apparently displaced 
It can be observed to move with respiration Liver, kidnejs and spleen are not palpable 
No other masses No tenderness No meningeal signs No apparent motor or sensor} 
defects Intelligence apparently normal Diagnosis — Hirschsprung's disease 

After being in hospital two weeks he was sent home to have medical treatment, 
July 6, 1930 Again admitted to hospital Has not improved since leaxing the hospital 
Special Examination — Abdomen Abdomen is distended in appearance, but mores 
freely on respiration The note on percussion in the upper part is resonant, the lower 
part shows dullness There are masses felt in the lower portion of the abdomen These 
masses can be indented and are putty-like m consistency By rectal examination large 
masses could be felt in the lower bowel which were fairly firm in consistency but of 
putty-like consistency 

Opetation — July i6 ; 1930 A left-sided lumbar ganglionectom} through a 

flank incision 

Following this the child had, while m hospital, enemas, but within a month had 
daily spontaneous movements The colon was materially changed, as evidenced by 
X-ray of barium enema Haustra were well marked and girth smaller Moreover, 
the giving of enema caused pain, whereas it was formerly born without discomfort and 

674 



DAVID E ROBERTSON 


is sufficient to produce a resumption of normal habit These cases, if not 
carefully supervised by those m charge of them, may develop the bad habit 
of neglecting to have regular defecation Yet these are readily returned 
to a daily habit again The administration of a bat mm enema at periods 
following operation gives ample evidence to the administrator of the re- 
duced size of the colon and the spasm that is easily induced in the colonic 
wall Colons that would, prior to operation, tolerate large quantities of 
enema, some tune after operation suffer pain and a desire to expel when only 
a small quantity is introduced The diminution m the size of the colon 
following operation takes some months to become marked The presence 
of frustrations is likewise more marked as time elapses Bowel function 
may show no marked improvement for some weeks It is probably adnsable 
to have daily enemas given following opeiation for the period the patient 
is m bed After this period the patient may well be left to have spontaneous 
movements 
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1 )ecn used to designate the primary type of lesion, but I agree with Erdmann 
that “diffuse adenomatosis” is a better and more satisfactory term, and with 
Broders that “polypoidosis” is a much more descriptive pathologic term 
Polyposis, for instance, may mean only two polyps, either sessile or peduncu- 
lated, or any number of polyps of the colon Polypoidosis, on the other 
hand, indicates that the entire lumen of the large bowel, from the anus to 
the CEecum, is studded with projections which raise the surface of the mtra- 
luminary portion of the bowel, and between which there are small strips 
of normal mucous membrane giving it the appearance of many convolutions, 
as in the brain The secondary lesion is advanced, complicated, chronic 
ulcerative colitis which, in some of its ramifactions, acts as focal infection or 
produces pseudopolyposis, which is, in itself, a potentially malignant con- 
dition, or at least, in my experience, malignancy has occurred simultaneously 
with it 

Polyps of the large bowel generally have been treated as a single genus of 
tumor and have been described anatomically as pedunculated or sessile 
growths, varying in size, shape and consistence, with an underlying papillary 
or adenomatous structure Many authors have classified these growths ac- 
cording to some etiologic factor, such as dysentery, ulcerative colitis, hyper- 
plastic tuberculosis, or non-specific affections of the large bowel Again, the 
clinical manifestations, particularly as regards diffuse adenomatous types 
of polyps, have caused them to be classified as of the adult or acquired type, 
and of the congenital or adolescent type Unquestionably, the presence of 
polyps, occasionally single but frequently multiple, m the colon and rec- 
tum, is of grave significance m relation to the ultimate development of carci- 
noma of this organ Furthermore, polyps occur in the large bowel and rec- 
tum four times more often than m other portions of the gastro-intestmal 
tract Their presence in the rectum, rendering them particularly accessible 
to study, and in resected colons, has caused me to undertake evaluation of 
their relationship to carcinoma, on the basis of histologic study, without re- 
gard to the etiologic factor involved 

Anatomically and pathologically, there are two general types of polyps 
in the colon, one of which is a true neoplasm, the other the result of an in- 
flammatory reaction One form of the true neoplastic or congenital type 
of this condition has been designated by Erdman as “diffuse adenomatosis” 
and I am inclined to think this term, or “polypoidosis,” or “polyadenomes en 
nappe,” as Menetner designated the condition years ago, would be preferable 
The other form m the colon, of the congenital type, may be present either 
as one or two discrete tumors, or as discrete tumors which involve the en- 
tire mucosal surface of the bowel from the anal canal to the ileocecal coil, 
and is, in reality, more of a true neoplastic condition as compared to poly- 
adenomes en nappe or polypoidosis Both usually occur in families and the 
former is known to undergo malignant change in from 40 to 50 per cent of 
the cases In this form, small, raised elevations of the mucous membrane 
a few millimetres m diameter may occur, or the elevations may be scattered 
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are pushed into multi-layei eci buds winch project into the lumens of the 
tubules, but moie often into the connective-tissue matrix The nuclei are 
elongated, take stains deeply, and give to the proliferating tissue a darker 
color As this epithelial prohfeiation progresses, there is a complimentary 
response in the connective tissue of the muscular and submucous coats, which 
produces a stalk The pedicles are laige or small, according to the rapidity 
of the piohferation I feel that the tempo of the development of the carci- 
noma in polyps is an extremely important factor in their metamorphosis 
In Group 3, the epithelium is almost completely undifferentiated It is 
an accentuated form of that seen m Group 2 The development of the 
epithelial proliferation, which outpaces that of the connective tissue, results 
in a polyp which is of complex histologic structure Grossly, the polyps of 
Group 2 may attain large size and age, whereas those of Group 3 rarely do, 
becoming early, I believe, deep, infiltrating carcinomas 

This congenital type of polypoidosis, recognized, as it is, as a precursor 
of malignant growth in a high percentage of cases, is not an exceedingly rare 
entity, Bargen gives its ratio to the acquired type as approximately 1 to 4 
The congenital or adolescent type manifests itself m young persons by pro- 
fuse rectal hsemorihage and diairhoea, associated with concomitant ansemia, 
and occasionally with acute intestinal obstruction This disease was first 
described by Virchow, in 1863, as “colitis polyposa,” and Cnpps, reviewing 
three cases which occurred in one family, shed more light on the subject in 
1S82, when he descnbed accurately the conditions which is designated as poly- 
poidosis Cripps’ first patient, a man aged twenty years, had had symptoms 
for ten years, and polyps had been removed by way of the rectum with only 
temporary relief This patient succumbed suddenly, and post-mortem ex- 
amination disclosed that death was due to adeno-carcinomatous stricture of 
the sigmoid, which occurred in the presence of diffuse, pedunculated polyps 
Subsequently, Cripps reported two other cases, those of a brother and a sis- 
ter of the first patient, aged seventeen and sixteen years, respectively 

One patient on whom I performed total colectomy had a sister who died 
at the age of twenty-eight years with multiple polyps of the bowel, and a 
brother is now being treated at the clinic for multiple polyps of the bowel , 
at this time the brothei is resting between stages of operation for removal 
of the entire colon 

Erdmann’s two patients were youths aged fourteen and sixteen years 
Neimack, I believe, reported the case of the youngest patient on record, that 
of a girl aged twelve years, who had had symptoms for three years 

The diagnosis of congenital polypoidosis is usually made by digital or 
proctoscopic examination, because the polyps invade the lectum as well as 
the entire colon, and are both palpable and visible, even on cuisory examina- 
tion Rontgenograms, especially those made by the combined method of 
Fischer, 111 which an opaque enema is followed by rectal injection of air, a~e 
especially accurate in interpretation of the presence and distribution of polyps 
Usually the entire bowel is studded with small tumors, intei spersed among 
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This was evidenced clueflj be five or si\ passages of mucus and fecal material in twenty - 
four hours, blood was never observed in the passages Her general condition was 
good, appetite, digestion, and weight were maintained 

Examination revealed that the patient was asthenic and anaemic but gave no evidence 
of loss of weight Poljps were noted on digital examination, and on proctoscopic exami- 
nation the rectum and sigmoid were seen to be studded with polyps Tissue from one 
poljp was characteristic of adeno-carcinoma, graded 2 Examinations of stool did not 
give evidence of ulcerative colitis Rontgenologic examination demonstrated multiple 
polyps of the entire colon The concentration of htemoglobin was 68 per cent, and 
erj tlirocj tes numbered 4,480,000 

November 26, 1928, lleostomv was performed, June 20, 1929, partial colectomy was 



Tig 2 — Polyposis of the colon, showing tendency toward 
attenuation of cells 


performed, the rectal stump being turned in and placed retropentoneally , and July 3, 
1929, the rectal stump was resected posteriorly 

Pathologic examination disclosed multiple polyps throughout the colon and rectum 
(largest 4 centimetres, near the csecum) (Figs 1 and 2) , one pedunculated poljp m 
the transverse colon (1 centimetre) , one pedunculated haemorrhagic polyp in the descend- 
ing colon (1 centimetre), one pedunculated polj r p in the sigmoid (3 centimetres), 
innumerable small poljps, and one adeno-carcinoma, graded 2, involving a polyp m the 
rectum 

The patient died April 19, 1930, eleven months after the third stage of the operation 
was completed 

Case II — A woman, aged twenty-five jears, was admitted to the clinic with a his- 
tory of having had diarrhoea since childhood Up to three jears prior to admission she 
had had four to five stools daily, but since then had had as many as eight and ten At 
first blood appeared in the stool frequently and, more recently, was noted everj day and 
111 increasing quantity Poljps often protruded from the anus Her general condition, 
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Fig 4 Tig 5 

Fig 4 — Single pol>p of colon 

Tig 5 — Carcinoma of sigmoid in a case of multiple pohps of the colon 



Fig 6a Fig 6b 

Fig 6a — Pol>ps obscured bj barium filled colon 

Fig 6b — Rontgenognm of colon by Webers modification of Fischer's method showing sessile pobp 
in descending colon and pedunculated polyp in distal part of trans^rse colon 
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pentomtis was not a formidable objection The already existing immuniza- 
tion unquestionably was of great advantage in these cases, and although, in 
the first colectomy in this series, I broke into an abscess m the glands 
aiound the caecum, theie was little reaction following the operation and the 
patient made an unintei rupted recovery 

Besides the unhappy sequel of long-standing chronic ulcerative colitis, 
lesulting in complications, the superimposition of malignant disease on the 
polyposis which is secondary to the colitis is important That this is not 
unique, although it does happen infrequently, is attested by the fact that in 
more than 1,100 cases of ulcerative colitis, complicated and uncomplicated, 
seen at The Mayo Clime, in twenty-five cases carcinoma has developed in the 
presence of the polyposis which was caused by the inflammatory lesion 
Although perhaps it is impossible to prove pathologically that these carci- 
nomas developed as direct sequela; of events of the inflammatory process, 
I think it is a reasonable conclusion that if chronic irritation of long standing 
initiates carcinomatous changes in a viscus, complicated, progiessive, ulcera- 
tive colitis of long standing is a factor in malignancy 

The production of multiple polyps as a sequel of chronic ulcerative colitis 
has been explained by numerous authors as resulting from undermined ulcers 
which produce a break in mucosal continuity, leaving an overhanging por- 
tion, which, being shut off by the regenerative process, forms a pedunculated, 
polyp-like tumor, with smooth 01 irregulai marginal outlines The eleva- 
tions thus formed are surrounded by regenerating mucosa, and, as healing 
takes place, contraction no doubt leads to their further elevation The same 
process isolates the polyps and not infrequently closes the glandular orifices, 
forming retention cysts When the polyps become pedunculated the forma- 
tion of the pedicle is, I believe, the result of the tug on the loose, underlying 
tissues by the peristaltic action of the bowel, thus producing a true polyp 

Hewitt and Howard, Struthers, and others, in considering the develop- 
ment of polyps resulting from inflammatory lesions, particularly ulcerative 
colitis, have stressed the importance of good blood supply, which causes the 
mucosa to be preserved and hastens the hyperplasia and regeneration of 
glands around the ulcerative processes I have not been impressed in my 
cases With the fact that the polyps aie found nearest the principal blood 
supply of the bowel In all three cases which followed ulcerative colitis, I 
have demonstrated formation of polyps so diffuse, as to cover the entire 
intraluminary mucosa of the bowel The idea of Ewing, Erdmann, and 
others, that these polyps may be followed through the transitional steps, 
from thickening and hyperplasia to adeno-carcinoma, is likewise, I believe, 
a possibility, the actual proof of which is more difficult to procure than in the 
congenital variety 

The following three cases of multiple polyps, scatteied diffusely through- 
out the large bowel, secondary to chronic ulcerative colitis, are illustrative 
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months was able to go home He came to the clinic again, September 22, 1926 He 
stated tint he had gamed thirty-seven pounds in the four preceding months and that he 
was having six to sc\en movements of the bow'els in twenty -four hours, which onh 
occasionalh contained a little blood and mucus The rectal mucosa contained a few' 
pitted scars and slightly pale There were many polyps, from 03 to 07 millimetres in 
diameter, and from 0 3 to 15 centimetres in length , some of them bled easily The 
diagnosis was made of polypoidosis following healing in an extremely advanced case 
of chronic ulcerative colitis Clinically , the patient was in excellent condition He 
was dismissed with instructions to take vaccine subcutaneously He returned May 23, 
1927, clinically well, stating that he had had the best winter since the beginning of 
his illness He had gamed fifty pounds and looked the picture of health He had had an 
average of three bowel movements dailv for months and had not seen blood in the stools 
for at least a month At this time proctoscopic examination disclosed the signs of 
healing after chronic ulcerative colitis, polypoid areas, and polyps The small polyps, 
seen January 23, 1927, had disappeared The mucosa between polyps was normal except 



Fig 9 Fig 10 

Fig 9 — Acute colitis with ulceration and desquamation on a basis of chronic ulceratne colitis 
Tig 10 — Chronic ulceratne colitis, partial destruction of mucosa with some evidence of healing - 

for the scars of the infection A series of fulgurations of rectal poly'ps was carried out 
without incident The patient was then free of symptoms of all intestinal trouble, 
but because it had not been possible to fulgurate all the poly'ps at this first visit, he 
returned in December, 1927 at which time proctoscopic examination revealed that there 
were still several polyps in the rectum, but that the mucosa was in good condition The 
polyps were again fulgurated 

August 9, 1928, the patient returned for observation and scars were noted 111 the 
rectum, but there was no ulceration The lumen was practically normal in diameter 
There were no polyps in the areas that had been fulgurated A month later he returned 
with rapidly growing nodular lesions on the right arm Surgical excision revealed 
hemangio-endothelioma Treatment with radium and Rontgen-ray's followed There 
was no evidence of recurrence During the severe exacerbation of colitis in 1926 the 
patient had suffered months of disability from what was designated peripheral neuritis 
He had, at that time, constant burning pain in the balls of the feet, and later higher 111 
the legs, so that he could not allow bed clothes to touch his feet Anaesthesia and 
muscular weakness were present Recovery from the colitis was accompanied by re- 
covery from the neuritis 
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From Mav, 1927, until JatHiarv, 1929, the pliant u is free of intestinal sviuplonis 
About January 1, 1929, he lnd severe influeiu 1, and after three weeks of this illness 
an exacerbation of the colitis occurred Treatment was again instituted and gradual 
improvement resulted In June, 1929 pohps were again seen through the proctoscope, 
some of which were large end firm Operition w is deeded on beeause of the exaeerb 1- 
tion of the colitis md the potential danger of indignant change in the pohps October 
15, 1929, lleostonn was performed April 15, 1930 partial colectonn to a point near 
the rectosigmoid juncture was performed md October 14, 1930, combined abdomino- 
perineal removal of the rectal stump was carried out The patient had gained fortv 
pounds since colectomj 

The pathologist reported diffuse mflammatorv pohpoid hjperphsia of the mucosa 
of the colon associated with acute colitis accompanied bj ulceration and desquamation 

on a basis of chronic ulcerative 
colitis (Tigs 9 and 10 ) 

Recoverv was uneventful and 
the patient is now attending col- 
lege 

Case V — A woman, aged 
twentv -three vears, was admitted 
to the clinic first 111 December, 
1918, with a historv of waterv 
diarrhoea occasionallv accom- 
panied bj passage of blood for tvv o 
and a half vears At first there 
were onlv three or four dailj rec- 
tal discharges, but the condition 
became progressnelv worse, so 
that on admission the number of 
movements had increased to eight 
or ten a dav, and there was some 
abdominal cramping Du -mg this 
period the patient lost tvventj- 
nine pounds A diagnosis ot 
chronic ulcerative colitis was made 
bj proctoscope and rontgenogram 
(Fig 11 ) 

The patient failed to improve 
under a medical care which was 
tried three months, so ileosigmoid- 
ostomv was performed Februarv 
19, 1919 At the same tune, the divided distal end of the ileum, and the proximal end 
of the sigmoid were brought out through the abdominal wound m order that the colon, 
thus excluded, could be irrigated Although there was some abatement of sjpmtoms 
during the next year, the patient was still disabled Subtotal colectomj was therefore 
performed (Figs 12 and 13 ) Improvement following the procedure was transient, 
due to the development of severe proctitis, with formation of stricture at the site of the 
anastomosis, accompanied bj diarrhoea and considerable abdominal pain All medical 
measures, including numerous injections of polyvalent dvsenterj serum, failed to cause 
benefit Ileostomy was therefore performed Januarj 21, 1923, and Maj 29, 1929, the 
rectal stump and remaining portion of sigmoid w ere removed bj combined abdominoperineal 
operation The patient made a satisfactorj recovery from the operation, and, in spite 
of subsequent pulmonarj haemorrhages, associated with active tuberculosis, she main- 
tains her normal weight and now leads an active life 

Case VI — A woman, aged twentj -seven years, caine to the clinic first in June, 
1924, with a history of bloodv dvsenterj' of one yeir’s duration The trouble began 
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October 24, 1930, combined abdominoperineal removal of the rectal stump were per- 
formed 

The pathologic report was lmnorrhagic ulcerative colitis with marked narrowing 
of the lumen and thickened w r alls (Figs 15 and 16) 

The patient has made a satisfactory recovcn and has returned to her occupation 
as stenographer 


TJLCHNIC 

In extirpation of the entire colon, two pro- 
cedures are available (x) Operation in three 
stages, consisting of ileostomy, colectomy in- 
cluding the colon down to the rectosigmoid junc- 
ture, and combined abdominoperineal resection 
of the rectum , and (2) lleosigmoidostomy fol- 
lotved by colectomy The latter method fre- 
quently leaves a rectum and sigmoid covered 
with polyps which must be treated by figura- 
tion or other local destructive measures It has 
the great advantage, however, of retaining the 
splendid splnncteric apparatus provided by na- 
ture and avoiding the necessity of making an 
abdominal anus O11 the other hand, one is more 
likely to be compelled to remove the rectum at a 
subsequent stage after ileostomy and colectomy 
because of the presence of large and multiple 
polyps in it, rendering figuration of uncertain 
value Between the two operations one may 
vacillate, remembering, how’ever, that after ileo- 
stomy and colectomy, if it is possible to get rid 
of the rectal polyps, a feasible step is to implant 
the ileum into the top of the rectum at a subse- 
quent manoeuvre 

In the six cases outlined, total colectomy 
v'as done in three stages Ileostomy" was the 
primary" manoeuvre and colectomy" including the 
colon dovm to the rectosigmoid the secondary" 
manoeuvre, the third stage consisted of com- 
* 10 15 —Hemorrhagic, uiceratjve bined abdominoperineal resection of the rectum 
thickened walls Obviously, one should not attempt ileostomy" and 

resection of the colon m a single stage Ileostomy of itself is a serious 
procedure because of the disturbance of w'ater balance which follows it 
Most of the fluids are absorbed m the right portion of the colon, and to divert 
the faecal current by ileostomy is to cause such rapid loss of fluid that the 
patient invariably" loses weight and is dehydrated until such time as reestab- 
lishment of the physiologic equilibrium takes place At that time, the ileum 
begins to assume the function of the right portion of the colon, and the stools 
become semi-sohd or formed 
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one of the steps, I ha\e shut oif the space between the mcscntciy of the 
terminal portion of the ileum and the lateial parietal peritoneum, just as 
one would do in peifoiming colostomy involving the sigmoid J his prevents 
distinction by loops of small bowel slipping aiound the stiuctures formed at 
ileostom)' and becoming adherent Since the ileostomy is made through a 
small McBuiney incision, without exploiation, and the wound heals tight 
a single-barreled stoma results, which is not difficult to care for (Fig 18) 

I have found it advantageous to postpone the second stage of the re- 
section for about tluee months During this time the patient accommodates 
himself to the presence of the stoma, gains m weight, the stool becomes semi- 
solid or formed, and the general condition is much more faiorable for a 



Tig i 8 — \fter completion of ileostom} 


formidable resection than formerly At the second stage the colon is re- 
moved through a long left rectus incision The dissection begins in the 
right side of the colon, at the cascum (Fig 19), and the mobilization is made 
by dividing the outer leaf of peritoneum, just as one does in resection for 
carcinoma The operation may be performed in a much less radical way than 
for carcinoma, dividing the vessels of the mesentery close to the W'all of 
the bowel, and leaving adequate peritoneum to cover over raw' spaces 
After the right jDortion of the colon has been mobilized guarding against 
injury to the ureter and retroperitoneal portion of the duodenum, and the 
vessels are secured and peritonization comjdeted, the dissection is carried 
along the under-surface of the omentum (Fig 20 ) That structure is left, 
but the transverse colon is readily mobilized around to the splenic flexure 
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Mobilization of the splenic flexure is the most difficult step m this manoeuvre 
It is higher than usual and is more likely to be fixed, but by dividing the 
splenocolic ligament one can readily clamp off its vessels and proceed down- 
ward with the mobilization of the descending colon and sigmoid (Fig 21 ) 
The left parietal peritoneal leaflet is divided similarly to the right, these two 
segments of the bowel are loosened, the blood-vessels clamped out and tied, 
and the raw surfaces peritonized I think it is wiser to divide the bowel 
at about the middle of the sigmoid or at the juncture of the lower and 
middle thirds of the sigmoid, so as to be sure of adequate vascularization 
of the end that is to be left in (Fig 22 ) When colectomy is to be done 

for polypoidosis, it is a simple matter to select a point 
with good blood supply, dividing the bowel between 
clamps, with cautery, and turning in the lower end, 
with satisfactory knowledge that there will be small 
chance of leakage, formation of abscess or other com- 
plications In ulcerative colitis, however, it is impos- 
sible to turn m the lower end with a suture, as anyone 
who has attempted it will readily recognize 

In the first case in which I performed total colec- 
tomy for polyposis secondary to ulcerative colitis, 
when the operation was completed down to the point 
of division of the bowel, a clamp was put across the 
bowel and closed, with the result that it cut through 
the entire intestinal wall, leaving a wide-open colon 
staring out of the peritoneal cavity With this ex- 
perience in mind, it has been my custom to divide the 
bowel, bolding the lower end very lightly, and then 
suturing over and over, without attempting to turn it 
out , finally, wrapping it in iodoform gauze and bring- 
ing it out through the lov f er end of the wound 
Drainage is instituted, and, fortunately, in these cases 
of colitis immunization is so satisfactory and com- 

bmvei rc ief°t V aft"r f partmi^coief P lete tliat chances of peritonitis subsequently are less 
tom > than in the congenital type of polyposis, in which 

patients have not had the opportunity of manufacturing their own antibodies 
The third stage of the operation is undertaken subsequently, after ade- 
quate rehabilitation which may extend over varying lengths of time for 
different patients Certainly, I would not undertake it before two to three 
months had elapsed in any case, and if the patient were badly debilitated it 
could be put off longer This stage of the operation is, in complicated cases, 
the most difficult of the three steps Particularly is this true in cases of 
ulcerative colitis in which formation of abscess or fistulas has been one of the 
reasons for undertaking the total colectomy I have been accustomed to 
doing this third stage after the method of combined abdominoperineal re- 
section of the rectum, starting from behind (Fig 23), mobilizing the rec- 
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quickly some of these laige cavities will close and contract down to a small 
drainage tract which, after several weeks, entirely disappears One patient 
who underwent combined abdominoperineal resection of the rectum I dis- 
missed on the nineteenth day with a draining sinus which was comparatively 
small, but the usual patient ordinarily takes about four weeks in the hospital 
after this stage of the operation 

Rehabilitation after these formidable procedures is slow and adequate 
dietary measures and other steps for increasing the patient’s resistance are 



urgently indicated The immediate post-operative care of these patients, 
following the third step, is similar to that following any combined abdomino- 
perineal resection 

In this series of six cases there has not been a death from operation 
I particularly want to call attention to the advantages of graded removal 
of the large bowel and rectum when its extirpation is necessaiy, and to em- 
phasize the thought that polypoidosis, and particularly the congenital variety, 
is a potentially malignant condition which warrants radical measures before 
metamorphosis into carcinoma has taken place As for the other indication 
for resection, complicated chronic ulcerative colitis, it is evident that the 
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She had ulcers, and Doctor Lund hoped, as had been m other cases, that putting the 
colon at rest would cure this ulcerated colitis, but the ulcers never healed Although 
she had blood\ stools and mucus for nine years, she kept very well and did all her 
housework One day she turned up with a very large abdominal tumor in the upper 
left quadrant She had grown very thin, her red blood count was down to just a 
little above two million He supposed that she had developed a carcinoma He did 
an exploration and found that there was a tremendously inflamed colon and the tumor 
was the inflamed, swollen, thickened omentum With a transfusion before and after 
the operation it was easy to remove that colon She recovered and has since done very w ell 
As to Doctor Eggers’ observations on diverticulitis, tne speaker was of the opinion that 
whenever one finds a left-sided appendicitis in a fat man of about forty, which feels like a 

tumor, one can be sure it is a diverticu- 
litis In rare cases of appendicitis wheie 
the tenderness is on the left, the appendix 
goes down to the bottom of the pelvis , 
or the tenderness on the left may be due 
to inflammation or obstruction making 
the external coils of the ileum distend 
But one can generally tell these diver- 
ticulitis cases He recalled the case of a 
woman who had an abscess about the 
size of a pigeon’s egg between the layers 
of the mesentery of the sigmoid That 
was drained The abscess worked down 
into the pelvis, where it was drained 
through the rectum But it never seemed 
to be drained sufficiently, and after eight 
months of watching that woman fade 
away she died 

Another case shows what can be 
done in severe cases of diverticulitis by 
multiple operations This was a very fat 
old woman of sixty-five, with an acute 
intestinal obstruction, which was much 
distended, in which immediate operation 
had to be done A left-sided incision was 
made and an enormous sigmoid was 
brought out The intestine was opened 

surfaLiefr^ 0t dLecno C n 0 are cl^d'vuth /running above it The next day faces poured 
suture A new pelvic floor has been made out of 0 ut, and here was this great mass on the 
peritoneum outside of the abdomen But it did not 

feel like a carcinoma , it vv as pretty smooth A week or ten days later that was cut 
oft acordmg to the Mikulicz procedure and an enormous amount of pus came out from 
between the lavers of the mesocolon and also around it If one hadn’t waited until 
that was walled off one would have lost the patient Her heart went on all right, 
although she had an intermittent pulse, and the clamp was put on Subsequently, with- 
out ever opening the peritoneum again that whole thing quieted down and it was 
possible to suture the bowel It held, and she went home in excellent condition, with 
her heart better than it had ev en been for years 

Suppuration between the lasers of the mesosigmoid is one of the worst things which 
maj happen in these cases of diverticulitis, and it has been Ins experience that when 
the abscess has been opened, they subsequently come to a resection In cases where 
there is a multiple diverticulitis, but only one section is inflamed, one can disregard 
all the area that is not inflamed and resect the inflamed area as if it were a carcinoma, 
and thev get well 
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Doctor Horsley uses the basting-stitch technic of Doctor Kerr It is ingenious 
and attractive, and in mam cases it has worked out well In two of his patients, how- 
ever, it was not satisfactory and mortality resu’ted Tire objections to this basting- 
stitch technic are these (i) In placing the basting stitch it is sometimes difficult not 
to penetrate the bowel If the bowel is penetrated the stitch is infected, and when it is 
pulled out it spreads the infection along the track of the stitch and in the peritoneum 
Even when carefullv inserted there is sometimes eversion of the mucosa (2) Occa- 
sionally the stitch hangs and it is difficult to remove This traction on the basting 
stitch may disarrange the permanent sutures In one case he found it necessary to open 
the bowel 111 order to remove the basting suture, and the patient died (3) A large 
amount of diaphragm is turned in, so obstructing the lumen This consists not only 
in the amount of tissue already turned in by the basting stitch, but in the tissue between 
the basting stitch and the permanent suture, even assuming that only one row of per- 
manent sutures is used Unless the calibre of the bowel is large this diaphragm may 
produce complete obstruction, and while such obstruction may be overcome in experi- 
mental animals such as dogs w'lth strong intestinal muscles it is of serious consequence 
in man, as he knows from personal experience of a fatal case (4) The mucosa 111 the 
basting-stitch technic is not accurately approximated While this is of no particular 
consequence in a small bowel whose contour is smooth when there is a small amount 
of diaphragm, in the large bowel where the contour is irregular and when a deep 
diaphragm is turned in by the basting stitch the fecal matter may lodge in between 
the mucosa of the two ends of the bowel and cause trouble A narrow, firm line of 
apposition of the whole bowel wall (as often observed after the Murphy button) gives 
the most desirable eventual results 

If the colon is drained for at least ten days before the resection by a complete 
enterostomy opening, the resection can be done with almost as much safety in the 
colon as in the upper small intestine under ordinary conditions The mucosa and the 
whole bowel wall are sutured with linen or silk from within as far as possible, this 
including the mesenteric portion, and then the remaining portion can be w'hipped over 
from without if necessary, tying the suture to the original end Over this is placed a 
series of interrupted mattress sutures of catgut, and after tung them the ends should 
be passed through some adjacent peritoneal covered fat, such as the omentum The 
enterostomy should not be closed for at least ten day's after the resection 

Dr W E Sistrunk (Dallas, Tex ) said that he had always felt, m the work 

he had done, that the high mortality which came from operations on the colon came, m 

many instances, from the effort to accomplish in one operation something which realh 
should be divided into several different stages A great many patients have been lost 
through failure to appreciate that a patient can stand so much and no more , and that 
if one does try to divide operations into stages, although a good deal of time is lost to 
the patient, that many times the patient may be sent home well instead of the wrong 
way 

He had always felt 111 resecting the ascending colon th it he obtained better results 

by carefully preparing his patients beforehand, m order to get the bowel as empty as 

possible, then through a left incision bv making an lleocolostomy This lleocolostomy 
allows drainage below the loop which may be partlv obstructed and puts it, to a great 
extent, at rest This does away, to a great extent, with the acute infection which 
surrounds practically all carcinomas of the bowel 

After a period of two or three weeks has passed, and the patient is up and about, 
one can go back to a perfectly clean incision on the right sidej and resect the bowel, 
after it has been mobilized, and then have nothing to do but close off the two ends of 
the bowel, the ilium end and the end of the transverse colon, and the operation is com- 
pleted Many times this can be done without am draining, and only a delay of two or 
three weeks is occasioned bv this step 
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to the sigmoid, which apparentlv was adherent to the top of the bladder He reopened 
her Although the entire sigmoid had been removed, he found little bunches of fat 
running up the ileum for about six or eight inches and one of these had become adherent 
to the bladder and produced the kink The release of that immediateh ga\e her complete 
relief 

Dr Harrv H Kerr (Washington, DC) differed from Doctor Horsley as to the 
disad\ antages, or the weakness, of the basting stitch 

The question of turning m too much bowel depends upon three factors How 
much has been crushed m the clamp , how far the basting stitch is taken from the clamp, 
and how far the anastomosing stitch is placed from the basting stitch 

In the large bow'el the amount of invagination is not of as great importance as in 
the small bow'el In the small bowel, the higher you go the more the partial diaphragm 
interferes with the lumen of the bowel and the greater the danger of obstruction In 
operating on children, or the small bow'el of adults, we divide the bowel at an angle to 
its axis If it is divided at an angle of 45 degrees, the circumference of the stoma is 
twice the circumference of the bowel and the danger ’from invagination disappears 

If one uses a single anastomosing suture one reduces the amount of the invagination 
The question of the amount of m\ agination is easily controlled and should, never cause 
obstruction By the use of a single anastomosing suture the amount of invagination is 
materially reduced 

As to the difficulty from breaking the basting stitch in my earlier experience, I 
had a basting stitch break but I now use stout Pagenstecher linen Stout waxed Pagen- 
stetcher linen, I think, should be used 

As to the possible advantage >of suturing the mucous membrane, he does not believe 
that holds because he does not believe you can suture the mucous membrane and get 
primary union W'e all know that intestinal union is not by the healing of like tissues 
but by the agglutination of the peritoneum that subsequently becomes organized 
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a mortality of 42 8 per cent Two of the patients who died had extensive 
metastases, one of whom developed peritonitis and ileus, but apparently rather 
from handling the infected neoplastic bowel wall than from a leaking 
anastomosis, which could not be demonstrated The third fatality occurred 
from cardiac failure in 24 0 In addition to these preferred methods, there 
was one instance of successful resection of the hepatic flexure followed by 
side-to-side ascending-transverse colostomy with simultaneous caecostomy, and 
one successful case of end-to-end anastomosis of ileum to transverse colon — 
made easy by the great distention of the former The fifth fatality m this 
right-colon group was due to shock and peritonitis following an emergency 
Mikulicz procedure made between limbs of the ileum and transverse colon 
necessitated by the collapse of the patient on the operating table In one of 
the successful end-to-side anastomoses m a patient with extensive hepatic 
metastases a simultaneous ileostomy was done The average period of hos- 
pitalization of patients upon whom successful right colectomy was done was 
223 days The analysis of the records of this gioup does not suggest that 
any of the five fatalities could have been avoided by a provisional ileostomy 
Four of the patients showed extensive metastases and one had chronic cardiac 
disease, and in the one instance where peritonitis was a factor no leak could 
be demonstrated at autopsy The conclusion seems justified that the best 
method of handling carcinoma of the right colon is by resection of the entire 
right colon, with end-to-side anastomosis of ileum to transverse colon, with- 
out preliminary or simultaneous ileostomy It is possible that in selected 
cases a fractional method m stages as suggested by Goetsch might be useful 
In the transverse colon we are dealing with a portion of the bowel which 
is mobile, entirely covered by peritoneum except for the omental attachment, 
possessed of a good but not rich blood supply, and containing semi-fluid or 
pultaceous fecal contents, which may become inspissated and lump}’- m the 
presence of marked stasis Obstruction is not common, partly because the 
faecal stream is fluid enough to pass through a small opening, and partly be- 
cause the superficial position of this portion of the bowel makes it likelv that 
the tumor will be noticed by the patient or his physician before the symptoms 
are advanced The bowel being mobile by virtue of its long mesentery, re- 
section can be carried out without great difficulty — on the other hand, these 
tumors seem to be peculiarly liable to involve the greater curvature of the 
stomach and to a less extent adjacent coils of intestine The problem here is 
to decide whether a primary resection shall be carried out, and if so, by suture 
anastomosis or by the Mikulicz procedure , and whether by either method there 
should be a simultaneous proximal safety-valve oecostomy or colostomy, or a 
preliminary one made some days before the resection 

The advantages and disadvantages of some of these methods must be 
carefully considered With most authorities a caecostomy is the ideal form 
of temporary safety-valve Among its advantages are that it is certain to 
be proximal to any colonic lesion even if the exact situation of the lattei is 
not known , the location of the caecum is very constant and the operation 
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liability of the ends to ictiact as late as seventy-two horns, and states that in 
183 cases at the Mayo Clime the mortality was 9 6 per cent to which must 
be added 7 per cent of recuiretices in the abdominal wall He says that 
general statements as to its 11101 tahty and uid-icsults aic not confirmed by 
studying a gioup of cases He finds useful application of the method m a 
few selected cases Gehrels 8 states that the Mikulicz procedure seems to 
have the lowest mortality and advocates a modification which avoids the “un- 
surgical” crushing of the spur which may lead to pain, haemorrhage, stenosis 
and peutomtis, and substitutes a painstaking freeing of the double-barrel 
colostomy seveial weeks after the resection, with end-to-end suture, not hesi- 
tating to enter the peritoneal cavity Gordon-Taylor 5 asserts that the 
Mikulicz type of procedure has the lowest mortality but advises a preliminary 
csecostomy of a type to divert entnely the faecal current, which would seem 
to imply that one of the chief advantages claimed for the Mikulicz method — 
free diainage of the bowel from the proximal opening of the double-barrel, 
is in fact, negligible Sistrunk, 9 considers the operation as the safest method 
in certain cases of carcinoma in the mobile portion of the colon, but the 
contraindications which he gives limit its employment to a few cases, for he 
says it is unsuitable for adherent growths with infection of the bowel wall 
and adjacent tissues, for large giowths associated with infection, for ob- 
structing lesions, and for growths in the sigmoid in obese patients with short 
mesenteries He recommends for some of these cases a modified procedure 
preceded by a transverse colostomy Richardson, 10 Bolling, 11 Lockhart- 
Mummeiy, 12 de Martel 13 , all advocate a modified Mikulicz-type procedure in 
certain cases , on the other hand, Grey-Turner 14 apparently gives the method 
no consideration 

The alternative to an operation of the Mikulicz type is resection of the 
lesion, with immediate anastomosis by either simple sutuie or by one of the 
two-scoi e-odd aseptic methods, which as Rankin says, have been described, 
either as a complete operation, or accompanied or preceded by some form of 
temporary intestinal drainage The experience at the Peter Bent Brigham 
Hospital is offered as an aid to understanding and solving these disputed 
points 

Eleven resections of the transverse colon have been made with two deaths 
— a mortality of 18 1 per cent Nine of these resections were made by direct 
suture anastomosis, end-to-end — of these eight recovered and one died, two 
were made by the Mikulicz method, of whom one recovered and one died 
Among the eight successful suture anastomoses three had a preliminary safety- 
valve caecostomy and five did not , the hospitalization of these patients aver- 
aged 31 2 days The one fatality was due to adhesions of the small intestine 
to the suture line, with kinking and obstruction , this patient had had a prelimi- 
nary csecostomy, and inasmuch as the adhesions were presumably due either 
to local infection at the time the anastomosis was made, or to subsequent slight 
leakage, it may be argued that if a pioximal colostomy of complete type could 
have been made, to divert completely the faecal current and peimit cleansing 

710 



DAVID CHEEVER 


the distal colon made by suture anastomosis remained in the hospital an 
average of 43 3 days, the thirteen successful Mikulicz cases stayed an average 
of fifty-three days Among the suture-anastomosis cases 50 per cent were 
completely healed on discharge and 272 per cent had a faecal fistula, (the 
remainder had granulating wounds or sinuses) , whereas among the Mikulicz 
cases only 30 7 per cent were completely healed on discharge and 538 per 
cent had a faecal fistula As giving some evidence of the comparative gen- 
eral character of these groups, it may be added that 63 6 per cent of the 
suture-anastomosis patients were completely obstructed on admission, con- 
trasted with 46 1 per cent of the Mikulicz cases If the distal colon and 
transverse-colon cases were combined, constituting a larger group where 
both the suture-anastomosis or Mikulicz procedure are applicable, the evi- 
dence appears to be even more 111 favor of the former The average hospitali- 
zation of the suture group is forty days , that of the Mikulicz series is fifty- 
six days, the incidence of fecal fistula is 20 per cent for the suture cases 
and 57 1 per cent for the Mikulicz, the mortality is 142 per cent compared 
with 22 2 per cent In further comparison of these two methods the reviewer 
of the hospital records cannot fail to be struck by the frequent mention among 
the Mikulicz cases of pain occasioned by the application of clamps, the 
necessity of re-application of clamps, and the annoying infection of the 
wounds In some confirmation of the general impression of the fallacy of 
statistics it may be mentioned that in the early days of the hospital four 
resections were done by the original Mikulicz method with good recoveries 
and average final results 

A question which has been of especial interest to the writer for some 
years is that of the relative efficacy of a caecostomy or colostomy of temporary 
type made with a tube which necessarily diverts only a part of the fecal cur- 
rent and acts as a safety-valve to prevent gaseous distention, and a proximal 
colostomy of permanent type which completely diverts the bowel contents I11 
theory, the former is easier to make, gives sufficient escape of the fecal cur- 
rent to safeguard the anastomosis and will close spontaneously, while the 
latter is harder to make, is unnecessarily complete in its function and always 
lequires formal operative closure The writer believes that all but the last 
of these assertions are frequently untrue, and that the permanent type 
colostomy as a preliminary to all resections with suture-anastomosis of 
tumors of the colon distal to the mid-point of the transverse colon is the 
operation of choice In this viewpoint he is probably greatly in the minority 
since most surgeons perform the temporary caecostomy or colostomy as a 
matter of course Pfeiffer and Smyth, 15 however, and Judd 2 advocate com- 
plete diversion of the faecal stream and irrigation of the distal colon to cleanse 
it before resection, and Gordon-Taylor 5 has already been quoted as doing 
a complete caecostomy Rankin 7 states that operative closure of a colostomy 
is a much more formidable procedure than of a caecostomy For some years 
the writer has piactised the permanent type colostomy in suitable cases as 
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delicate white linear cicatrix which has formed at the edge of the incision 
m the bowel wall and which now tends to constnct and maintain it m ever- 
sion is carefully dissected off, the mucosa can be readily turned in and a 
surprisingly small opening remains to be closed by a two-layer catgut suture 
A folded bit of protective tissue should be carried down just through the 
aponeurosis, and the wound otherwise closed in layers 

The scrutiny of this group of cases of resection of the colon for carcinoma 
has gone far toward confirming opinions which have gradually crystallized 
m the writer’s mind and which for some years he has been adopting in prac- 
tice The particulai doctrine which he wishes to support and which seems 
to him to be justified by the experience quoted above, is that a colostomy 
of permanent type, made as a prelimmaiy or first-stage operation in resection 
of the distal colon, and later closed when its work is accomplished, is much 
superior to the tube-drainage, tempoiaiy type of procedure Its advantages 
are that it completely diverts the faecal contents, which gives the best possible 
relief of obstruction, it permits the cleansing by irrigation of the operative 
field m the distal colon so that something akin to an aseptic resection and 
anastomosis may be done — whether by open sutuie or by some special tech- 
nic — it absolutely prevents any strain on the suture line by distention by 
gas and fsecal matter, and any soiling from the same source Its disadvantages 
may be alleged to be greater difficulty in execution, and' the necessity of 
formal closure As a matter of fact, it is no more difficult to make a pei- 
manent than a temporary type of colostomy, it occasions less wound infec- 
tion, and as already pointed out its closure — for which no anaesthesia except 
local infiltration is necessary, is not difficult There is no reason why in 
favorable cases the colon at the seat of the proposed resection may not be 
rendered practically aseptic If the lesion has caused obstruction and much 
feecal material has accumulated proximal to it, but distal to the colostomy, 
difficulty may be experienced in clearing it out, but usually with the rest 
afforded by the colostomy and the consequent subsidence of oedema and 
inflammation the passage of the bowel contents, softened by appropriate 
means, can be secured, and in any event if it remains in the colon it will 
not threaten the anastomosis until healing is complete and the colostomy 
closed 

An attempt may be made to formulate a plan foi the selection of the 
appropnate operation for carcinoma of the colon, on the basis of the expe- 
rience above recounted, as follows in a lesion of the right colon from the 
lleo-oecal valve to a point beyond the hepatic flexure, the entire right colon 
should be removed and a suture anastomosis made between the end of the 
ileum and the side of the colon, a provisional proximal jejunostomy may be 
made by the Wit/el method, but is probably unnecessary In carcinoma 
of the transverse colon, a csecostomy should be made, using a large-calibre 
rubber tube, followed after its function is well established, by resection of 
the lesion and end-to-end anastomosis by any recognized method of suture 
Probably the cecostomy may be omitted with slight risk In lesions of the 
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The symptoms of carcinoma are notoriously inconspicuous P1101 to 
the onset of obstructive phenomena bearing on the diagnosis there are some 
points in the history that if present are significant The most important is 
change of intestinal habit lasting from a week to a month Among the 
others are abdominal distress, dyspepsia, occult blood, weakness and anaemia, 
urgency with futile attempts, palpable tumor in the right side, loss of 
weight and strength, constipation, blood and mucus When low down in 
the rectosigmoid area, the partial obstruction may cause tbe classical com- 
pensatoiy diarrhoea The duration of carcinomatous growth before recog- 
nizable in men is 7-8 months, m women S-9 months (Morrison ) 

When there is any type of intestinal dysfunction, such common and all- 
pervadmg symptoms as constipation and diarrhoea are probably dismissed 
with less careful inquiry and investigaton than any othei one presenting 
symptom 

Prior to obstiuction, progressive constipation exists in from one-foui th 
to one-half of the patients 111 the presence of a low left-sided lesion 

The question may well be asked how long should constipation be treated 
symptomatically without an examination and without thought of its mechani- 
cal cause ? Moynihan says “In left colonic growths, constipation is the rule, 
while in right colonic growths constipation is rare ” 

Chi 0111c intestinal obstiuction probably exists in a greater or less degiee 
in 40 per cent of the cases, when seen by the surgeon When not well 
marked, it can only be inferred by the intestinal distention with cramps and 
irregularity of bowel movement Sometimes the patient has a definite sensa- 
tion of stoppage of the faecal flow at a ceitain point which he will indicate 
Moreover, the gurgling of gases through the stenosed area is audible and 
should be listened for 

Cases diagnosed rather cavalierly as “intestinal indigestion” on account 
of bloating and mild distress, often mean carcinoma Chronic appendicitis, 
a diagnosis which always requires support and creates suspicion, may, in an 
elderly person, be a masquerade for carcinoma Medical treatment is a 
positive disadvantage because restricted diet and mineral oil unfortunately 
obviate the pain that a generous diet and a lack of solubility of stools would 
produce, which would necessitate a more careful investigation Partial 
obstruction associated with abdominal cramps and urgency of bowel move- 
ment, perhaps with diarrhoea, is sometimes associated with streaking of the 
stool with blood This would be the colloid, adeno-carcmoma, with ulcera- 
tion and resulting fixation and tumefaction Partial obstruction over several 
days temporarily relieved by enemata, may recur after days or weeks and 
sometimes months of relative freedom, only to reappear with redoubled vigor 
or with complete obstruction 

Visible penstalsis is not as appreciable m tbe large intestine as it is in 
the small and can be, of course, seen more easily in thin subjects and when 
seen is of a sluggish undulation more prolonged In the low, recurring type 
of partial obstruction, not due to annular constriction, the patient may bear 
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ously diagnosed or even examined by digital method Failure to examine the 
rectum not only for suspicious symptoms but in a routine physical examina- 
tion is one of the scandals of our diagnostic errors Low-lymg growths can 
be visualized by the sigmoidoscope and if possible a biopsy may be made to 
determine the grade of cancer and its bearing upon advice and prognosis 
Surgeons may not need the admonition to use extreme gentleness Gray 
Turner refers to five cases in his knowledge of perforation of the sigmoid 
by the sigmoidoscope, one m his own hands resulting fatally although immedi- 
ate abdominal section and suture were carried out In unlocalized obstruc- 
tion the blind cascostomy, under local anaesthesia without exploration, is the 
procedure of choice 

Obstruction occurs six times as often on the left half of the colon, in 
the experience of Burgess, as it does in the right half — 87 per cent versus 
13 per cent A simple colostomy, however, is a serious undertaking as in 
the Brigham Hospital series the mortality was 39 1 per cent and Gray Tur- 
ner’s was 39 per cent Resections in both of these clinics were about 19 
per cent only With preliminary colostomy it was 9^4 per cent and without 
it was 355^2 per cent 

The permeability of the diseased gut, with the trauma of the handling, 
invites an exudate of virulent microorganisms This largely explains the 
higher death-rate of palliative colostomy The amount of manipulation 
required to determine its obstructiveness and the future operability is lll- 
timed It sets free the highly septic flora of the obstructed growth and 
sets up a degree of peritonitis that m aged, debilitated, dehydrated patients 
is so often fatal It is the toxicity of the imprisoned secretions above the 
obstruction that gives the added danger to exploration Thus in a small num- 
ber of acute obstructions at the Mayo Clinic, the mortality for colostomy 
was 42 85 per cent , whereas palliative colostomy, on account of inoperability, 
gae a mortality of 7 67 per cent and colostomy in the group where further 
operation was considered advisable was only 2 7 per cent Generally speaking 
the “blind csecostomy” proposed by Stiles m the acutely ill and completely 
obstructed patient is wise and safer surgery The Gibson type of cascostomy 
with a three-quarter-inch tube is satisfactory 

With spinal analgesia and a moderate Trendelenburg position, m not too 
obese subjects, the parietal wall can often be elevated and mobilized suffi- 
ciently to visualize the lesion without the danger of unwarranted and danger- 
ous exploration to determine the location 

If any exploration at all is done, the general abdominal examination, liver, 
etc , should be alone carried out In any event it should precede even the 
most superficial examination of the growth Everyone can recall instances 
where only an exploration to determine the site and character of the lesion 
would have prevented disaster Therefore spinal analgesia, and its amaz- 
ing relaxation, allowing visualization, is a most helpful substitute for 
manipulation 
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SURGERY OF THE LARGE INTESTINE 

Bv William J Mai o, MD 
of Rochester, Minnesota 

I have been asked by the officers of the American Surgical Association 
to present a paper on surgery of the large intestine, based on the recoids 
of the Mayo Clinic from the first radical operation, in 1890, to January 1 
1931 In this period, 5,426 operations were performed on the caecum and 
ascending colon, transverse colon, sigmoid, and rectosigmoid, and 3,312 on 
the rectum In reviewing this mass of data representing forty-one years of 
a developing field of surgery, one finds much of interest but also much which 
would take up time unprofitably 

In an endeavor to deal with so large a mass of statistics of operations per- 
formed by several surgeons over a long period, it is difficult to do more 
than to state generalities, and these generalities should not be granted such 
weight as the number of cases reported might indicate, lest significance be 
attached to quantity rather than to quality It should be lemembered that 
reports of smaller groupings of statistics piesented by suigeons who have 
worked up their cases in great detail from every standpoint might in many 
respects have greater significance than composite statistics such as I might 
present 

The statistics given in detail 111 the accompanying charts, for which I am 
indebted to Dr Fred W Rankin, are for the years 1929 and 1930 For 
the earlier years from 1890 to 1929, I shall content myself with brief his- 
toric comments on the growth of our knowledge in this field 

First I should like to direct attention to some of the physiologic and 
anatomic facts which have been developed in this period largely through clin- 
ical investigation and research The significant fact to be deduced is the 
gradual change from surgery conti oiled by gross pathology to surgery based 
on physiology It should be noted that the understanding of early processes 
which lead to the late manifestations of disease which controlled suigery 
111 the past is helping us to a broader comprehension of disease m its earlier 
stages and consequently an increased percentage of cures I11 this better 
knowledge the Roentgen-rays and various forms of endoscopic examination 
are playing a remarkable part, 

Physiologic and Anatomic Considei ations — In any consideration of an 
organ we always think of anatomy as fundamental, but in reality physiology 
is the architect which designs the anatomic structure 

Embryologically, the colon has its origin on the left side of the body, and 
the small intestine in six primary convolutions on the right side At about 
the eleventh week the embryonic colon begins to move to the right, and con- 
tinues to move until the head of the colon reaches its normal situation soon 
after birth The right half of the colon originates with the small intestine 
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The autonomic nervous system is largely independent of the central 
nervous system The autonomic fibres regulate the action of the gastro- 
intestinal tract, and the other viscera, the ductless glands, the blood-vessels, 
and all organs containing involuntary muscle 

The autonomic nervous system has for one of the most important tissues 
under its control the non-stnated muscle, which was probably the oldest of 
all forms of control Then came the internal secretions followed by the 
sympathetic nervous system, the internal secretions might be said pictur- 
esquely to play on the sympathetic nervous system to produce its results 
as hands and fingers play on the piano This association with the non- 
stnated muscle is well shown in the intramural plexuses of the gastroin- 
testinal tract, as described by Keith, and again by intestinal peristalsis, several 
contractions to the minute, and that vascular type of peristalsis which occurs 
eighteen to twenty times a minute and acts as the heart of the portal circu- 
lation to the liver 

Gaskell described the small, round, medullated nerves which connect the 
anterior horns of the spinal column with the great sympathetic nodes, all of 
which are direct connections, except those which pass to and through the 
suprarenal glands before reaching the ganglions, showing the close connection 
between the important internal secretion of the suprarenal glands and the 
sympathetic system Langley described the parasympathetic nerves, the vagus 
and pelvic nerve 

We begin to see that certain obscure happenings in connection with the 
large intestine may be due to localized spasms of the smooth muscle layer of 
the blood-vessels Again, now that we are getting new light on the sympa- 
thetic nervous system, which acts as a brake on intestinal peristalsis, we see 
a possible explanation of some phases of the development of diverticulosis 
Learmonth and Markowitz have shown that after section of the inhibitory 
nerves to the colon of the dog, a barium meal may produce an appearance 
suggestive of early diverticulosis 

The work of Hunter and Royle has stimulated fresh surgical interest in 
the sympathetic nervous system In this field Adson, Rowntree, and their 
associates have been able to relieve megacolon and similar disorders which 
resemble the dilated oesophagus m cardiospasm, by removal of the lumbar 
sympathetic ganglions and their communicating branches The operation 
effects its purpose probably by leaving the sacral sympathetic outflow, which 
is motor to the distal part of the colon, m sole control of this part of the 
bowel Such procedures have also brought about marvelous relief in 
Raynaud’s disease, in disease of the blood-vessels of the extremities, in which 
one element is contraction, leading to gangrene, such as is seen m Buerger’s 
disease, and in certain types of chronic arthritis, by removal of appropriate 
sympathetic ganglions and their communicating branches 

In 1909, I presented before this Association the results of some anatomic 
investigations which developed the fact that the external peritoneal attach- 
ments of the colon on the right side did not contain blood-vessels or other 
structures of importance and that these attachments to the lateral abdominal 
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These were the first instances recorded m which an actual demonstration of 
the pathologic change in diverticulitis was made during the life of a patient 
I presented a paper on diverticulosis at the last meeting of the Association 
(1930), and I have nothing of importance to add to the subject 

Malignant Disease — C H Mayo taught us to wrap the colon with the 
omentum in cases in which the blood supply was seriously injured, and also 
to use the omentum to protect the anastomosis in resections as far as possible, 
sometimes drawing the colon through an artificial opening in the omentum 
and attaching it to the parietal peritoneum, so that if perforation occurred at 
the site of union, the peritoneal cavity would be protected 

In surgery of the sigmoid the anatomic relation of the ureters 111 the 
pelvis must be taken into consideration On the left side, especially, the 
ureter may be and often is so closely attached to a growth in the lower part 
of the sigmoid that it cannot be separated without the possibility of leaving 
a portion of the growth with the adherent ureter In my first case of this 
character, after a difficult operation, finding an otherwise normal ureter 
closely attached to the involved sigmoid in a removable malignant growth, I 
cut and tied it at the brim of the pelvis and removed the lowei part of the 
ureter with the growth, intending to remove the kidney at the same time The 
condition of the patient did not permit such a manoeuvre, but I expected to 
be compelled to remove it when the patient was sufficiently recovered I 
found, to my surprise, that no ill effects followed The patient lived more 
than eight years in good health, and died from another cause Since that 
time, on similar occasions I have not hesitated to tie and cut a normal ureter, 
bringing about dysfunction and atrophy, and without harm I have no doubt 
that accidental cutting of a ureter happens occasionally on one side m per- 
forming hysterectomy without any one’s being the wiser 

In 19 1 7, I first performed transpentoneal sigmoidotomy for removal of 
a bleeding papillomatous growth, and found it very easy of accomplishment 
After incising the sigmoid, the growth, which was single, was brought out 
of the sigmoid and the cone of normal mucous membrane at the base was 
ligated and cut with the cautery The sigmoid was closed and the wound 
was closed without drainage W e have had a number of cases of this general 
description without a death, and have found the procedure much safer m 
every way than resection None of the patients has had further trouble 

It frequently happens that in the course of an exploration because of 
carcinoma, the finding of enlarged lymph-nodes has acted to interrupt a 
radical operation Unless such a node is removed and shown to be car- 
cinomatous, the conclusion that excision is useless is not always justified In 
many instances we have operated on patients who have had such explorations 
and have found' at later operation that the nodes were not carcinomatous, 
and radical operation was performed successfully 

There are some exceptions to the inadvisability of radical operation for 
incurable carcinoma, the chief of which is removal of an operable primary 
growth when secondary growths are present in certain situations — for in- 
stance, in the liver The liver has the greatest power of regeneration of 
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tanned catgut One or two other rows of interrupted sutures of the same material are 
placed and the ends are left long These sutures are sometimes under tension, and 
under ordinary conditions would appear to be unsafe The peritoneal cavity is then 
opened and the adhesions to the affected loop are separated and the bowel is dropped 
into the peritoneal cavity The long ends of the suture are threaded in a needle and 
passed through the parietal peritoneum just above the wound The wound is then closed 
loosely in layers with catgut, drainage being placed down to the peritoneum Here 
sutures approximate the bowel snugly to the parietal peritoneum If there is fecal leakage 
it does not occur for at least several days, and in the meantime the general peritoneal 
cavity has been thoroughly protected by adhesion to the parietal peritoneum There is 
almost always some suppuration, but usually no fecal matter appears In ten days after 
the resection has been done the union at the site of resection has probably become firm 

In one type of case, m which the patient is fat or the tumor is large or adherent, 
end-to-end or even lateral anastomosis is probably inadvisable Here the Mickulicz 
type of procedure is doubtless best The bowel is mobilized, the mesentery is severed 
and tied as though the resection were to be done immediately, and then the affected loop 
is brought onto the abdominal wound Two rows of sutures appose the portion of the 
bowel where the spur is to be, taking care to bring together the walls of the bowel which 
contain no large vessels Drainage of gauze and tubes is placed into the peritoneal cavity, 
reaching to the stump of the severed mesentery The loops in the bowel are doubly 
clamped and divided with the electric cautery The clamps on the stumps are left on for 
at least several days , the drainage is removed in two or three days The spur is opened 
by applying a soft-bladed clamp such as is used for occluding the bowel during intestinal 
anastomosis, clamping this gently, so that only the tips at first become engaged, and 
then after twenty-four hours the clamp can be more firmly applied and the bowel will 
not slip from its grasp 

As illustrations of these two types of operat ons, Doctor Horsley reported these two 
cases 

Mrs L H , aged seventy-three years, was quite fat and in rather poor physical con- 
dition The left half of the transverse colon had a large necrotic carcinomatous ulcer 
with some adhesions and a few large lymph-nodes The type of Mickulicz operation that 
has been mentioned was done, and the patient made a satisfactory recovery 

A patient representing the type of end-to-end suture that has been described was 
Mrs A M B , aged eighty-four years There was an annular carcinoma of the sig- 
moid A complete enterostomy with a glass tube was done on the right side, and ten 
days later a resection was done with end-to-end union as described There were a few 
involved lymph-nodes in the mesentery attached to the resected portion of the bowel 
Ten days after the resection, the enterostomy was closed After closing the enterostomy 
there was rather marked bronchitis, which, for a while, seemed ominous, but shte recov- 
ered from this in a few days and made a satisfactory convalescence There was never 
anj trouble about the abdominal healing 

Doctor Horsley felt that in every case, whatever the technic of resection is, whether 
there is an obstruction or not, it is important to do an enterostomy at least ten days 
before and to do it in such a manner that one can tie it off, and, at the same time, so 
that it can be easily closed later on 

Dr Lfonard Freeman (Denver, Colo ) said the old controversy that has gone on 
for so many years as to which is the better method of uniting the large bowel after a 
resection, as to whether it should be done end-to-end, or side-to-side, has been decided, 
in this country at least, pretty well in favor of the end-to-end anastomosis, m spite of 
the fact that the side-to-side anastomosis offers a much better field for work in the 
peritoneum and the blood supply is better 

He did not believe this to be properly decided Quite recently F nmstere, m Vienna, 
has suggested a method bj which the side-to-side anastomosis can be done with a great 
deal of safety He has used a method for a number of 'lears, and has had opportune 

728 



WILLIAM J MAYO 


in dragging it far enough out of the incision, one is very likely to have either sloughing 
of bowel from tension or to have metastasis occur in the abdominal wall 

On the other hand, if one finds growths which are attached laterally much inflamed, 
as one frequently sees these growths, and if one goes and breaks up the adhesions and 
tries dragging them out, and there has been a great amount of contraction from the 
inflammation surrounding the growth, in that type of case one will stand a large chance 
of having metastasis occur in the abdominal wall 

The Mikulicz operation, in the properly suited cases, is a very safe-and-sound 
operation , but it is often misused, and many of the bad results which one sees from 1*, 
and many of the metastases in the abdominal wall, come from efforts to use it in 
cases in which it is unsuited 

Dr Rea Smith (Los Angeles, California) remarked that he never felt safe with 
any suture line on the left side of the colon He always felt safer when it was on the 
right The reason a tube is not used as often as it should be is because it is so hard 
to have a nurse pass it during the operation A great deal of trauma results and the 
operation is lengthened by the passing of a sigmoidscope before the anaesthetic But 
placing a tube up in the sigmoid and leaving it there he finds of great value because 
after the suture line it can be slipped through without any trouble 

Dr David Cheever said that for Doctor Haggard’s blind caecostomy he would 
substitute a high right transverse colostomy, for the reason that if the obstruction is in 
the colon 9 chances to i it is carcinoma, and if it is carcinoma 6 5 chances to i it is distal 
to that point So if one makes a colostomy there one is going to relieve all the obstruc- 
tion, completely divert the 'current, and give the best chance for a more radical opera- 
tion at a later date Whereas, if the lesion is carcinoma, and in the proximal colon, 
the caecostomy does no good 

In regard to the Mikulicz operation, Doctor Cheever was surprised that his feeble 
attack on it did not bring out more objections because it seems to be so widely accepted 
throughout literature as, on the whole, the best procedure The actual facts from the 
records of the Brigham Hospital which he quoted seem to justify him in taking the 
position which he did They show, in brief, that the radical operations on the distal 
colon by the Mikulicz method carry a considerably higher mortality than those made 
by the open suture method, that the period of hospitalization is considerabl) longer, 
and that a much larger percentage were still incompletely healed when the patients were 
discharged from the hospital The evidence as far as his small experience goes is verj 
strongl} in favor of the open suture resection after a preliminary colostomy, as against 
the Mikulicz 

Another thing, in perusing the house officers’ memoranda of the subsequent cases in 
the hospital after the operation with the Mikulicz procedure, one constantly runs across 
such statements as “Application of clamp not satisfactory” , “Clamp had to be re- 
applied”, “Application of clamp quite painful”, giving a distinct impression that the 
comfort of the patient after the Mikulicz resection! is less than the comfort after the 
open suture resection 

To quote two authorities showing the wide divergence of opinion about the Mikulicz 
procedure Coffey says, in a recent article, “Probably no more important principle has 
been introduced into intestinal surgery than the Mikulicz principle ” And Bell, an 
English writer, says, “The Mikulicz procedure is grossly overvalued and should be 
abandoned except in certain instances ” 

Doctor Sistrunk, in an article on the Mikulicz method, lays down four conditions 
in which it is not suitable (i) Growths with infection of the walls of the intestines 
(2) Large growths which are adherent (3) Obstructing growths (4) Patients with 
short mesenteries, and whose lesion is m the sigmoid 

That is a pretti large category which he lajs down, and which he says himself 
are not the best type of case on which to emploj the Mikulicz 

He certamh doesn’t want to deny that the Mikulicz operation is a ver> possible 
and often a very good waj of making an anastomosis in these cases, but the number 
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THE ACTION OF SODIUM CHLORIDE UPON 
THE SMALL INTESTINE 

By Thomas G Orr, M D 

of Kansas Cm, Kansas 


FROM TIIL UNI\ ERSITY OF KANSAS SCHOOL OF MEDICINE 


In the investigation of the role played by sodium chloride in the body, 
the work of Hughson and Scarff 1 will always stand out as an initial stimulus 
for such experimentation In 1924 these authors noted that the intra- 
venous injection of hypertonic sodium-chloride solution would cause active 
peristalsis and suggested that post-operative distention, a mild form of ileus, 
might very well be avoided by the use of sodium-chloride solution They 
report two cases of adynamic ileus successfully treated with salt after the 
failure of pituitrin, stupes and oral and rectal medication Dreyer and Tsung 2 
have also noted m experimental animals that hypertonic solutions of sodium 
chloride cause an increase in intestinal movements No effect was noted by 
these observers when an isotonic solution was used A number of French 
authors ( 3 10 12 ) have used hypertonic salt solution as a therapeutic agent 
in the various types of ileus Their published reports are all favorable 
Patry, 13 Battista, 14 Ross, 15 and Coleman 13 also record good results in clini- 
cal cases, The solution has been used in all cases to stimulate peristalsis 

In recent years the importance 
of sodium chloride in the treatment 
of intestinal obstruction and peri- 
tonitis has been frequently empha- 
sized One of the most interesting 
observations has been the relation- 
ship of salt to the chemical changes 
occurring in the blood, incident to 
obstruction of the small bowel The 
rise in non-protein nitrogen and 
carbon dioxide combining power, 
and the fall of the chlorides as a 
result of high intestinal obstruction 
can be experimentally prevented 
and controlled by the administration 
of sodium-chloride solution Since distilled water, glucose solutions, sodium 
bicarbonate and other salts have no such action, it is concluded that sodium 
chloride plays a specific role in maintaining the water distribution and bal- 
ance m the body as well as being an important factor in stabilizing the 
chemical balance Hughson and Scarff have made the interesting observation 
that an intravenous injection of hypertonic salt solution decreases the ab- 
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sorption rate of water from an isolated loop of intestine Experimental evi- 
dence presented by Carlson and Wangensteen, 17 Ochsner, Gage and Cut- 
ting 18 and others conclusively prove that the administration of hypertonic 
sodium-chloride solution stimulates both the intestinal tone and peristalsis 
Lehman and Gibson 19 have noted that a 2 per cent solution of sodium chloride 
introduced into the stomach will stimulate forward peristalsis and relieve 
nausea and vomiting It is probable that the sodium chloride acts directly 
upon the muscle of the bowel 

In a series of experiments on dogs we have tested the action of sodium 
chloride both before and after obstruction of the small bowel In the first 
series a Thiry-Vella loop (Fig 1) was made and tracings of the normal 
intestine taken on kymograph records after administering intravenously salt 
and glucose solutions of varying concentration 20 In the second series, a 
preliminary jejunostomy was done by two different methods The first 
method used was a simple section of the jejunum about 12 to 18 inches below 
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Fig s — ‘K ymographic tracing of upper jejunum forty eight hours after obstruction 

the ligament of Treitz with an end-to-side anastomosis between the proximal 
segment and the jejunum below the site of section and a fixation of the cut 
end of the distal segment beneath the skin After the wound was soundly 
healed the abdomen was reopened, the bowel obstructed about 12 to 18 
inches below the anastomosis and the end beneath the skin opened, produc- 
ing a jejunal fistula (Fig 2 ) The second method was that suggested 
by Mann and Bollman 21 and Scott and Ivy 22 m which a segment of the 
lower ileum was transplanted between the upper jejunum and the skin of 
the upper abdominal wall to produce a jejunal fistula (Fig 3 ) We prefer 
the latter method since there is less leakage of upper intestinal juices which 
endangers the life of the animal 23 At the operation for obstruction of the 
jejunum, a rubber bulb with catheter attached was placed m the obstructed 
portion of the gut while the abdomen was opened In some cases a 
slight consti ictioii of the bowel was made with a ligatuie proximal to the 
bulb to prevent its regurgitation In almost every experiment a hypertonic 
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quite striking 24 A high percentage of patients having abdominal pain asso- 
ciated with moderate distention respond to the intravenous injection of 20 
cubic centimetres of a 10 per cent sodium-chloride solution with the passage 
of flatus and relief from pain It is frequently necessary to repeat this 
dose from one to three times In the more seriously ill patients with impend- 
ing paralytic ileus or intestinal obstruction, 500 cubic centimetres of a 5 per 
cent solution is usually used as an initial dose if the blood chlorides are much 
below normal The importance of giving hypertonic solutions very slowly 
must be realized In the Kansas University Hospital we have adopted the 
rule that 20 cubic centimetres of a 10 per cent solution must be given over 
a period of five minutes and 500 cubic centimetres of a 5 per cent solution 
must consume at least one hour Given at these rates we have not had 
any bad results A local thrombus will at times form in a vein, rendering 
it unfit for immediate future use 

In the treatment of patients having dehydration and hypochlorsemia, it is 
essential to know that glucose is not a substitute for sodium chloride Gam- 
ble and Ross 25 emphasize this point when they state that sodium chloride is 
the only one of a long list of salts containing both of the 10ns specifically re- 
quired for plasma repair It is, therefore, important to recognize the fact 
that a solution of sodium chloride acts as a specific in those patients having 
marked fluid and chloride loss 


CONCLUSIONS 

(1) Experimental studies and clinical observations indicate that sodium 
chloride in hypertonic solutions increases the tone of the small intestine and 
stimulates peristalsis 

(2) The intravenous administration of hypertonic sodium-chloride solu- 
tion as a peristaltic stimulant is indicated in post-operative distention with 
“gas pains,” paralytic ileus, and as an adjunct to the treatment of intestinal 
obstruction after the obstruction has been relieved either by direct attack 
or by enterostomy 

(3) The administration of sodium-chloride solution in proper concentra- 
tion is considered a specific treatment for the dehydration and hypochlorsem a 
incident to the various types of ileus 
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SPINAL ANAESTHESIA 

By George P Muller, M D and Richard H Overholt, M D 

of Philadelphia, Pa 

FROM THE SURGIC \L DIVISION (SFRVICE B> OF THE HOSPITAL OF THE UNIVERSITY OF PENNS1LV INK 

This paper is concerned with a clinical analysis of spinal anaesthesia and 
with the status of our present attitude toward its usefulness Countless 
articles on the subject indicate the general acceptance of this foim of 
anaesthesia Emphasis has been placed upon the desirable features and upon 
the technic of administration under such titles as “Controllable Spinal anaes- 
thesia” and “The Safe Spinal Anaesthetic ” A smoother convalescence and 
an absence of pulmonary complications were promised We have been urged 
to use spinal anaesthesia in preference to a general anaesthesia in the poor 
risk case Some advocate the adoption of this form of anaesthesia for every 
major procedure, irrespective of age, location of the operative area, or gen- 
eral status of the patient There is a paucity, however, of clinical reports 
which include failures, fatalities and immediate or remote untoward effects 
There has been a reversal in our opinion about certain features of spinal 
amesthesia Because of the well-iecognized advantages from the standpoint 
of the surgeon, spinal anaesthesia will continue to be the anaesthesia of choice 
in a large propoition of cases We are coming, however, to regard it as an 
anaesthetic of less potential safety and therefore not as applicable to the 
poor risk case as was first thought 

When the use of spinal anaesthesia was first revived three years ago 
on the Suigical Division B of the Hospital of the University of Pennsyl- 
vania, special charts for detailed notations about these cases were provided 
Up to the present time 533 cases have been given a spinal anaesthetic and 78 
per cent of these have been seen in the follow-up clinic or communicated 
with by letter 

The proprietary preparation known as “Spmocame” 1 a novocaine, alcohol, 
starch solution, was used m the first 114 cases Among this senes there 
were nine failures of the drug to produce anaesthesia We were very much 
concerned about the lives of two patients because of the development of a 
sterile meningitis One patient lost control of the urinary bladder for three 
months In this group of 1 14 cases there was one table death The follow-up 
reports show, that in this early series only one had any untoward symptom 
later which might be attributable to the anaesthetic After twenty-two months 
this patient still complained of paresthesias m the lower extremities Neuro- 
logic examination was not significant 

We next changed to the use of Neocame, a French preparation similar 
111 formula and toxicity to Novocaine The crystals readily dissolve in the 
spinal fluid In this way fresh solutions are certain and no foreign matenal 
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the operation was to be m the upper abdomen although on three occasions 
the operative site was the inguinal region (See Table I ) 

Table I 


The Success of Spinal Anastlicsia 


Total Number of Cases 

Cases Per cent 

533 

Entirely Satisfactory 

Partially Satisfactory 

453 

85 

General Anaesthesia to finish 

4i 

7 7 

General Anaesthesia supplemented 

20 

3 7 

Complete Failures 

19 

3 6 

Spmocaine 

9 

7 9 

Neocame 

10 

24 

The most disturbing and serious factoi 

associated with spinal 

airesthesia 


is the possibility of a marked fall in blood-pressure A primary, then a sec- 
ondary decrease in the blood-pressure may occur The first or eaily blood- 
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Fi( i — Graph showing: the relation between the region of the operation and 
amount of the blood pressure fall The length of the columns indicates the per 
centage of cases in each group The first column in each group represents the 
percentage of cases m which no change m the blood pressure occurred during the 
period of anesthesia Between 30 and 40 per cent showed no change cn matter 
where the operation was performed It is interesting to note that 9 per cent of the 
patients who had an operation on a lower extremity were subjected to a blood 
pressure fall of so millimetres of mercury or more 

pressure change comes in the first twenty minutes and is dependent upon 
the action of the drug itself The delayed or secondary fall is the resultant 
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the operation may leave the blood-pressure at an unrecoveiable level In 
eight cases, which died of shock a few hours after operation, the blood- 
pi essure nevei was brought back from the low level induced by spinal anaes- 
thesia It is probable that the temporary spinal paralysis was a contributing 
factor in the initiation of the state of shock Other conditions were present 
in all cases and the evaluation of the relative importance of the various con- 
tributing factors in each particular case is difficult A brief resume of three 
such cases follow 
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Fig 2 — Graph shotting the relation between the region of the operation and 
the time that the maximum decline in blood pressure took place Note that in all 
of the groups the maximum fall in most patients, if one occurred was twenty 
minutes after the induction of the anaesthesia In the upper abdominal group a 
small per cent of the patients experienced the greatest fall in the blood pressure as 
late as fifty or sixty minutes after induction These late falls in blood pressure 
represent the influence of associated factors incident to the operation or to the 
patient s disease 

Case I — Mrs R M, aged fifty-eight Gall-bladder disease, jaundiced four weeks 
In hospital eight days for observation and pre-operative preparation Blood-pressure 
160/75, temperature, pulse, respiration normal Ephedrine 100 milligrams given intra- 
muscularly followed by spinocaine 35 cubic centimetres mtraspinally Cholecj stectomy 
and choledochotomy done Liver showed a moderate cirrhosis Duration of operation 
sixty minutes Steady decline in blood-pressure to 110/70 during first thirty minutes 
Blood-pressure on return to ward 100/60 Patient died thirteen hours after operation 
after being m extreme shock for one hour Autopsy failed to explain cause of death 
A small amount of blood was found 111 the right sub-diaphragmatic space 
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tion There was evidence of renal damage Blood-pressure 180/110 Was given 
ephedrine, SO milligrams and neocaine, 200 milligrams Exploratory laparotomy for 
intestinal obstruction, subacute, and excision of metastatic lesion and lateral lleoileal 
anastomosis Operating time, seventy minutes Blood-pressure fell 70/40 during most 
of the operation and toward the end was brought up to 110/80 following intravenous 5 
per cent glucose After return to room, blood-pressure never exceeded 130 systolic 
Death m thirtj-one hours Uraemia acidosis or haemorrhage was not in evidence At 
autops> a left hvdronephosis and an early simple nephrosis on the right was found 

Rapoport, 4 Arnheim and Mage, 5 McKittnck, McClure and Sweet 0 and 
Falk 7 have reported early post-operative deaths in which the spinal anaesthetic 
was held partly responsible It is our practice now not to give a spinal 
anaesthetic to any patient who before operation or who may during or after 
the operation, possess other conditions which tend to produce a low blood- 
pressure Burch, Harrison and Blalock, 8 have shown that animals under 
spinal anaesthesia do not stand haemoriHage as well as those under general 
ancesthesia Our clinical experience supports their observation and further 
shows that other shock-producing agencies are not well tolerated The pre- 
liminary rise in blood-pressure that follows the use of ephedrme given 
thirty minutes prior to the spinal anaesthetic has served as a good index of 
the flexibility or reserve of the vasomotor mechanism Those cases which 
failed to show a rise with ephedrine weie more likely to be depressed by the 
spinal anaesthetic 

In this series there were two spinal anaesthetic deaths, a mortality of o 3 7 
per cent 

Case I — Mr J S, aged sixtj-mne Symptoms and signs of intestinal obstruction 
of five days’ duration Critically ill, flushed, distended and tense abdomen Had hemi- 
plegia for four vears Blood-pressure 124/90, temperature, pulse, respiration ioo°-98-24 
Intravenous saline, 1,000 cubic centimetres was given immediately and operation prepared 
Spinal tap dry Three cubic centimetres spinocaine was injected into what was thought 
to be the spinal canal Ansesthesia was secured to the level of the fifth thoracic seg- 
ment The blood-pressure immediately fell to 65/0 Upon exploration of the abdomen 
a general peritonitis was found There was a volvulus involving the terminal ileum 
and a second point of obstruction in the small bov'el produced by adhesions to the 
hepatic flexure At the conclusion of the operation there was a sudden cessation of 
respiration and of cardiac action simultaneously forty minutes after the ansesthetic was 
given Artificial respiration, stimulants and an intravenous infusion u'ere administered 
The time of death, after forty minutes, would indicate that it was not primarily due 
to respiratory parah sis The prolonged hypotension, the result of a combination of 
factors, with the associated oxygen lack in all the tissues, including the medulla and 
heart is the most probable explanation for the death m this case Although this form 
of an-esthesia provided the most satisfactory relaxation for exploration of the abdomen, 
it u'as a mistake to administer it in the presence of other shock-producing factors 

The second spinal death occurred late in our series when errors in technic 
or management were less likely and in a patient whose general condition was 
considered good 

Case II — Mrs A H , aged fifty -six This patient had had sj mptoms for one 
a ear, principally pain in the left lov’er quadrant of the abdomen Bed-ridden for four 
weeks Ascites and a mass in the low f er abdomen were found General condition good 
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present in 31 per cent of the cases and vomiting in 14 per cent The fre- 
quency was gi eater if the operation was carried out m the upper abdomen 
The anaesthetists were concerned about the respiratory activity or the patients 
complained of difficulty in breathing in 6 per cent of the cases In two 
cases in which spinal anaesthesia was given for short lower abdominal opera- 
tions, the patients went into a latent or secondary shock two and one-half 
and five hours after opeiation There was a sudden fall 111 blood-pressure, 
difficulty in breathing, rigid abdomen and a disorganized type of upper costal 
activity without any evidence of diaphi agmatic movement It was thought 
that much of the peculiar course of events in these cases was due to the 
sudden appearance of pain 

Table III 

Immediate Untoivaid Effects 
(Percentages) 

Region of Operation 



Upper 

Abdomen 

Lower 

Abdomen 

Perineal or 
Lower Exterior 

Nausea 

4 i 

31 

6 

Vomiting 

25 

9 

5 

Respiratory Difficulties 

8 

65 

1 6 

Extreme Pallor 

7 

76 

0 

Cyanosis 

2 2 

0 

1 6 

Sweating 

05 

24 

0 

Shoulder Pain 

4 

2 

0 

Generalized Pruritus 

0 

1 3 

0 

Death During Ansesthesia (Two Cases) 

Death During Ansesthesia, percentage of all 

0 

cases 

07 

0 

038 


Untoward effects of spinal anaesthesia as encountered in the convalescent 
patient are relatively unimportant (See Table IV ) Only 4 per cent com- 
plained of a transient headache and an equal small number had temporary 
urinary letention Almost all of the patients who had difficulty in void ng 
had had inguinal or perineal operations The incidence of such difficulties 
is as high with general anaesthesia Two patients who developed s gns and 
symptoms of meningitis, proved to have cloudy but sterile spinal fluid and 
both lccovued Theie weie no lesidual effects m eithei case 

Table IV 

Remote Untoivaid Effects of S final Anaesthesia 
533 Cases 78 per cent follow-up 

Cases Per Cent 


Headache 

21 

4 

Voiding difficulties (Upper abdomen, 2, Lower abdomen, 17) 

20 

37 

Persisting h> potension 

8 

1 s 

Latent shock with return of sensation 

2 

04 

Meningismus 

2 

04 

Paresthesias lower extrenutj for two years 

I 

0 2 

Tinnitus 

I 

0 2 

Paraljsis, am muscle group 

0 

0 


746 



MULLER AND OVERHOLT 


(4) Sudden deaths after operation should be charged up partially against 
spinal anesthesia when the hypotension induced by this form of anesthesia 
persists 

(5) The site of the operation or the dose of the drug has a surprisingly 
small influence upon the degree of the fall in blood-pressure or m the time 
at which the maximum fall takes place 

(6) The incidence of pulmonary complications is not reduced by spinal 
anaesthesia 

Discussion — Dr Alexander Primrose (Toronto, Canada) said, in connection 
with spinal anaesthesia, from the standpoint of the general surgeon, he was not pre- 
pared to discuss the details of the technic of spinal anaesthesia, or the value of the 
different forms of technic, but he did know that in abdominal operations it makes the 
work of the surgeon infinitely easier He would like to put it this way If there are 
harmful results from spinal anaesthesia, if certain results are attributed to spinal anaes- 
thesia — he was inclined to believed that one minimizes the amount of trauma to the 
viscera under spinal anaesthesia and he believed that one can lower the mortality very 
much by handling the viscera delicately and gently — spinal anaesthesia prompts the 
surgeon to handle the viscera with the minimum amount of trauma 

As to the danger of the use of spinal anesthesia in surgery above the diaphragm 
he recalled that one of his colleagues in Toronto, Doctor Shenstone’s work has, at the 
present time, to his record eleven cases of lobectomy in which he has removed one lobe 
of the lung, and 111 some cases one lobe and part of another lobe In these eleven cases 
he has had two deaths The last six cases have been done under spinal anesthesia 
He is firmly convinced that the conditions under spinal anaesthesia are most favorable 
to a successful result in these cases 

Dr Harold L Foss (Danville, Pennsylvania) said that in a paper on the ques- 
tion of amesthetics presented in Philadelphia a few weeks ago by a distinguished member 
of this Association, a man for whom we all have the highest regard, spinal anesthesia 
is summarily discarded as are nearly all means of producing an-esthesia other than 
ethylene or ether or infiltration This paper was not discussed It will be read by 
thousands of physicians and surgeons in the country and its conclusions will be accepted 
by many, but he thought it should not go unchallenged 

He was greatly interested 111 determining if he were correct in his conclusions that 
spinal was proving, in his hands, a satisfactory and, what is even more important, a safe 
anaesthetic In going over the records he discovered that his mortality, in general 
abdominal surgery, had dropped materially since he began, in certain cases, to use spinal 
anesthesia in place of ether, a decrease that could be directly attributed to the change 
in anaesthetics It was not only apparent in the general list but proved so in operations 
for specific conditions In reviewing his first 200 consecutive cases of acute appendicitis 
performed under spinal and comparing them with the 200 preceding these and operated 
on under ether Over 70 per cent of these patients had peritonitis when thej reached 
him and the operations were all performed by him, in the same hospital, with the same 
personnel, and the same pre-operative and post-operative care, everything being equal 
except in the first 200 cases ether was used, in the following 200, spinal There was 
an immediate reduction in mortality from 7 4 per cent to 4 2 per cent 

He then investigated his cases of acute perforating duodenal ulcer, his cases of acute 
intestinal obstruction and those of biliary tract disease In all there was a definite, 
and he felt, significant decrease in mortality following his adoption of spinal in place 
of ether as an amesthetic Staff members are thoroughly convinced from the analysis 
of these results that the change in anesthetics has, undoubtedly, brought about a definite 
reduction in mortality 


748 



MULLER AND OVERHOLT 


ward anesthetized for an hour when he could do the appendectomy practically always in 
twelve to twenty minutes So we use local anesthesia and just enough gas to keep 
them quiet 

There were times when he did use a spinal For perforated ulcers it is perfect 
One gets rid of the rigidity, which is never touched by a general anesthetic, and enables 
one to do better work 

Doctor Scrimger spoke of the head down position If one uses the neocaine solu- 
tion it has a tendency to run down Since they changed to neocaine he finds it neces- 
sarj to keep them flatter And here also, is where one is in between two difficult posi- 
tions If the patient has a tendency for the neocaine to work itself upward in spite of 
the flat position, in spite of a small dose, as it does in some patients, if one puts them m 
that head down position very often it drives the anesthesia to a still higher point So 
he tries to hold off just a little bit until the glucose solution gets started which tends 
to bring them up Then, after twenty minutes’ time or thereabouts, if necessary, if the 
Inpotension is still prolonged, he holds them in a head down position 
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preferred, the ether seemingly counteracts the depressing effect of chloro- 
form There have been no complications from the chloroform No sup- 
plementary anaesthesia is required unless the patient is actively restless 

Technic — On the evening preceding the operation the patient is given 
a light supper of tea and toast, nothing is allowed by mouth after midnight 
No laxatives are given at any time, the cleansing of the bowel being accom- 
plished by tap-water enemata The administration should take place in a 
quiet and darkened room At 5 am on the morning of the operation the 
tap-water enemata are repeated One and a half hours before the opera- 
tion a chloretone suppository of 10 to 15 grams is given to be followed m 
fifteen minutes by a hypodermic of morphine sulphate grain 1/6 to Rj Fif- 
teen minutes later, with the patient m the left Sims’ position, the following 
mixture is instilled into the rectum ether ( § V), olive oil ( gllSS ), paraldy- 
hyd (5 ) It is essential that this be thoroughly mixed and given very 

slowly, at least ten to fifteen minutes being taken A few patients suffer 
cramp-like pains 111 the abdomen and if their cooperation cannot be obtained 
they will expel the mixture At the end of an hour in which there hast 
been absolute quiet the patient is taken to the operating room Immediately 
on return to the ward a colonic irrigation of tap water is given , followed by 
a retention enema of 6 ounces of hot coffee Throughout the entire prepara- 
tion and operation the patient should be closely supervised to prevent the 
danger of the tongue falling back in the throat 

The character of the anaesthesia obtained The patient is analgized and 
carried on the threshold of surgical anaesthesia Reliance being placed on the 
marked analgesia properties of colonic ether Analgesia with consciousness 
is present in the majority of cases Colonic anaesthesia produces relatively 
more analgesia than anaesthesia and often in late stages of an operation the 
patient is apparently completely conscious, yet the amnesic properties are such 
that the patient will not remember anything that took place in the operating 
room Ether oil is always safe as a light narcosis and the eye lids and other 
reflexes aie active, the patient relaxed and analgized The ideal colonic 
anaesthesia yields a quiet and peaceful respiration in which the swallowing 
and respiratory reflexes are retained Some of the most difficult and time- 
consuming operations about the head and neck can be successfully carried 
out as there is no venous congestion and no excessive production of saliva 
and mucus The patient can be readily aroused by talking sharply to him 
Conti amdicatwns — It cannot be used with advantage in cases requiring 
complete muscular relaxation As the reflexes are not abolished in the throat 
it is not a good anaesthesia for the ordinary tonsillectomy It is contrain- 
dicated m diseases of the gastro-mtestmal tract and rectum 

The post-operative recovery is smooth and takes place with fewer com- 
plications than in the inhalation method There is little post-operative nausea 
and vomiting, fewer cardiac and pulmonary accidents This was the de- 
ciding factor m changing from the inhalation method to the colonic and has 
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houis, 172 pei cent lasted foui hours, 10 1 per cent lasted five horns, 24 
per cent lasted six horn s , 07 pei cent lasted seven horn s , 62 pei cent 
lasted eight houis Dm mg the eoriesponding penod, J 532 inhalation anaes- 
thesias weie adnunistei ed 'I he demonsti ated mci eased safety and the 
diminished complication rate of colonic cthei as compaied to that of inhala- 
tion anaesthesia led to the abandonment of the inhalation method in all 
head and neck cases 

The disadvantages of colonic anaesthesia It is not a universal anaesthetic , 
it does not give complete muscular relaxation , it is a complicated and time- 
consuming method which requires the cooperation of the patient for its admin- 
istration and a competent person to watch the patient before and after the 
opeiation to prevent the swallowing of the tongue The patient, unless under 
constant supervision, should never be allowed to he fiat on the back It should 
not be used in emergency operations as time is required for the proper prepara- 
tion of the rectum 

The advantages are It is safe, it is controllable, as the ether can be 
washed out at any tune The prolonged analgesic properties of colonic 
ether (it may last from six to eight hours) make it possible to carry out ex- 
tended operative procedures Psychic trauma is absent, amnesia maiked and 
the stage of excitement eliminated The actual cautery can be used m the 
mouth and throat It is useful m short-necked, obese individuals in other 
types of operation 

Summary — The following conclusion is based on the 2,150 cases of 
colonic ether anaesthesia with an anaesthetic mortality of five cases (o 24 
per cent ) Colonic ether anaesthesia is the safest and best for all patients 
with cancer of the head, neck, etc , whose lesions require a general anaesthetic 
for their proper removal 

Comment — In order to shorten the preparatory period of anaesthesia we 
have been employing a mixture of avertin and oil ether We are not yet 
ready to pass judgment on this procedure as we still consider it m the ex- 
perimental stage 
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It seems timely, therefore, to make a critical analysis of the results of 
splenectomy in the more common diseases, concerning which sufficient data 
are available to warrant drawing conclusions For this purpose, a study was 
made of the records of all cases of splenic anaemia (including Banti’s dis- 
ease), haemolytic jaundice, and purpura hcemorrhagica, in which splenectomy 
was performed at The Mayo Clinic between December 31, 1908, and Jan- 
uary 1, 1931 The series comprised 326 cases in which splenectomy was 
performed, in 167 of which the reason for operation was splenic anaemia, 
111 1 18, haemolytic jaundice, and in forty-one, purpura haemorrhagica The 
clinical diagnosis was made in each instance by Giffin and his associates 

Since this paper is restricted to presentation of the results of operation 
in these diseases, consideration of the physiology and pathologic changes 
relative to the spleen, the pathogenesis of the diseases, the details of operative 
technic, and the general indications for splenectomy m other disorders ha\e 
been omitted However, for purposes of clarity, the prominent clinical and 
haematologic features on which a diagnosis was based, are summarized 
briefly Many of the data used in this study have been published in papers 
by W J Mayo, and by Giffin 

Splenic anccnua — Osier defined splenic anaemia as “Intoxication of un- 
known nature, characterized by great chronicity, pnmaiy progressive enlarge- 
ment of the spleen which cannot be correlated with any known cause, anaemia 
of secondary type, with leucopema, a marked tendency to haemorrhage, par- 
ticularly from the stomach (oesophagus), and in many cases a terminal 
state with cirrhosis of the liver and jaundice ” It is the late stage of anaemia, 
that is, the stage in which there is secondary involvement of the liver, as 
manifested by evidences of portal obstruction and hepatic insufficiency, that 
today is commonly designated as Banti’s disease Strangely enough, in the 
presence of an enlarged spleen and associated anaemia, the diagnosis of this 
syndrome rests on the absence of any known etiology, and it is little wonder 
that many observers question whether splenic anaemia should be considered 
as a clinical entity, for if the cause of the splenomegaly is identified, the 
diagnosis of splenic anaemia is forthwith excluded 

The course of the disease in cases m which operation has not been done 
is progressive, without any tendency toward abatement or spontaneous re- 
covery, and the patient ultimately succumbs, usually within a few years, as 
a result of recurrent excessive haemorrhages or hepatic insufficiency The 
first manifestation of this syndrome is often discovered by the patient, 01 in 
a routine examination, as enlargement of the spleen, and in some instances the 
organ attains considerable dimensions without other recognizable evidence of 
the disease Commonly, however, there are alterations in the blood when 
the patient presents himself for examination These consist of secondary 
anaemia of varying degi ees, and extreme poikilocytosis , leucopema with 
lymphocytosis is not uncommonly present, but the leucocytes may be normal 
in number or even slightly increased 

One or more episodes of copious haemorrhage from the gastro-mtestinal 
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mentality of those aged less than forty yeais was only half that of patients 
aged moic than foity yeais, about 53 pei cent of patients aged less than 
foity jears aie still living, whereas only 40 pei cent of those who are oldei 
aie alive 

Owing to the difficulty of accuiatcly estimating the functional efficiency 
of the livei, it is not possible to determine with exactness the influence which 
secondary hepatic injury has had on the operative results Except 111 the 
moie advanced cases, in which evidences of cirrhosis and portal obstruction 
are obvious, it is not always possible from clinical data to judge accurately 
the degree of hepatic injury Likewise, m some cases in which gross changes 
characteristic of advanced cirrhosis aie lacking, the surgeon is often unable, 
fiom observation of the size, color, and consistence of the organ, to estimate 

Table 1 

Splenectomy for splenic anemia 


Age by 

decades 

cn 

0 

d 

rt 

O 

Hospital 

mortality 

Subsequent 

deaths 

'em 

ri 

> 

•H 

Well 

u 

H 

g3 

Poor 

Not traoed 

0 - 

9 

11 


5 

5 

4 

1 


T~ 

10 - 

19 

19 

2 

~ 7 I 

10 

8 

2 



20 - 

29 

42 

2 

15 

24 

21 

2 

1 

T~ 

30 - 

39 

40 

4 

16 

20 

13 

4 

3 


40 - 

49 

30 

3 

14 

12 

10 

1 

1 

1 

50 - 

59 

20 

4 

8 

8 

7 


1 


60 - 

69 

5 

1 

3 

1 


1 



Total 

167 

16 

68 

80 

63 

11 

6 

3 _ 


the degree of injury In livers adjudged on gross examination to be only 
slightly enlarged 01 congested, microscopic examination of specimens removed 
for diagnostic purposes has demonstrated repeatedly the presence of marked 
hepatitis or degenei ation of the parenchyma Accordingly, in the appraisal 
of hepatic injury the surgeon is more likely to underestimate than to over- 
estimate the seriousness of the condition, and unless biopsy is obtained, this 
potential erior should be taken into consideration m the evaluation of the 
influence of hepatic disease on operative result Pre-operative estimations 
of hepatic function, based on retention of bromsulphthalein, have been carried 
out 111 only thirty-two cases of splenic anaemia It may be significant that 
the patient in this small series who died, belonged to a group of fifteen whose 
hepatic functional activity was believed to be impaired As these tests 
have been employed only m recent years, sufficient time has not elapsed to 
permit a deteinnnation of their value in prognosis with regard to later 
results 
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removal of the spleen in this disease greatly lightens the load which has 
been thrown on the liver by reducing, by at least 20 per cent the volume of 
blood entering the portal circulation, by removing possible toxic substances 
originating in the spleen, and by producing adhesions for the establishment 
of collateral circulation 

In spite of the most gratifying benefit derived from the operation, even 
in many of the advanced cases, as evidenced by the improvement of the 
blood and of general health, and by prolongation of life, the recurrence of 
gastro-intestmal haemorrhages in a large group of these cases presents a 
discouraging problem In approximately 50 per cent of the ninety-eight 
cases in which there was gastro-intestmal haemorrhage before operation, 
there has been one haemorrhage or more subsequent to splenectomy Since 
the haemorrhage commonly results from rupture of greatly dilated varices 
situated beneath the mucous membrane of the lower end of the oesophagus, 
it has been suggested that this complication might possibly be minimized by 
tying the coronary vein, with the view of reducing the enormous turgescence 
by breaking communication with the portal circulation In the hope of pro- 
moting additional collateral circulation, which is, in fact, nature’s means of 
combating portal obstruction, it would seem that some form of omentopexy 
is indicated in selected cases as a measure supplementary to splenectomy 
Because inclusion of a segment of the omentum in closure of the wound 
jeopardizes healing, I prefer to incorporate it in the abdominal wall, lateral 
to the incision for laparotomy After separation of the several layers of the 
abdominal wall for 3 centimetres from the edge of the wound, a small incision 
is made through the peritoneum and posterior sheath of the rectus abdominis 
muscle, and a segment of omentum 14 to 20 centimetres is then drawn up 
through this opening and sutured Similar incisions are made in the muscle 
and anterior sheath of the rectus abdominis, at successive levels, each lower 
than the preceding one, 2 5 centimetres or more apart, and the omentum is 
drawn through these , the distal 5 to 8 centimetres is then buried beneath the 
skin 

By bringing the omentum out in a steplike manner, conditions are estab- 
lished for the formation of new blood channels m each layer of the abdominal 
wall, and on account of the oblique course of the openings, the chances of 
troublesome herniation are minimized (Fig 1 ) 

One or both of these procedures, ligation of the coronary vein and 
omentopexy, have been employed m conjunction with splenectomy 111 thirteen 
of the cases seen more recently, but there has not yet been sufficient time to 
permit estimation of their value in the prevention of recurrent haemorrhages 

Hccmolytic jaundice — This condition may be defined as haemolytic disease 
affecting primarily the spleen and secondarily the liver, characterized by 
varying degrees of anaemia, by acholuric jaundice, that is, jaundice with 
unaltered stools and urine, splenomegaly, microcytosis, and increased fra- 
gility with active regeneration of the erythrocytes Two types of the disease 
have been described, the congenital and the acquit ed, distinguished chiefly 
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was mtei rupted by one 01 more attacks of “crisis,” characterized by malaise 
abdominal pam, fever, increase m size of the spleen, deepening of the jaun- 
dice, and increase in anaemia Not uncommonly, the crisis is mistaken for 
biliary colic, and operation is advised Conclusive evidence of disease of 
the gall-bladder, with and without stones, occurred as a secondary complica- 
tion m eighty-one cases (68 6 per cent of the series) and in twenty-three 
of these, operations on the biliary tract had been performed elsewhere, pre- 
sumably without knowledge of the presence of the primary disease In 
none of these cases were gall-stones found in the common bile-duct, although 
in seveial cases a direct van den Bergh reaction was obtained 

Operative data were suggestive of secondary affections of the liver m 
fifty-five cases Cirrhosis of the liver was noted by the surgeon in seven 
cases, and m six cases ascites was found, but the condition of the liver was 
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not mentioned In the remaining thirty-two cases, the liver was described 
as enlarged, congested, hard, or adherent 

On comparing the results of the operat'on in these cases with the lesults 
in cases m which the livei was normal or was piesumed to be noimal it 
would seem that the secondary affection of the liver exerted a decisive influ- 
ence The operative mortality was 5 4 per cent in the former group, as 
compared to 1 6 per cent m the latter, wheieas the proportion of patients 
who suivived the operation and who are living, is 80 per cent in the former 
group, and go per cent 111 the latter 

Evidence of the benefits of splenectomy usually becomes apparent within 
five 01 eight days after the operation, the jaundice then begins to fade and 
it disappears completely within two or three weeks In many instances the 
patient is now fiee of jaundice foi the fiist time in his life Rapid and pro- 
gressive improvement of the anaemia is also commonly noted before the 
patient is dismissed from the hospital However, certain of the most char- 
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nose and uterus, to intractable haemorrhages One patient died as a lesult 
of cerebral bleeding 

The typical changes in the blood in these cases were (i) Reduction m 
the number of platelets, (2) prolonged bleeding time, (3) delayed retrac- 
tility of the clot, (4) normal coagulation time, and (5) secondary anaemia 
with evidence of the normal regeneration of the erythrocytes The capillary 
lesistance test, indicating abnormal permeability of the capillaries, was posi- 
tive m all cases in which it was employed 

Since the principal indication for splenectomy m haemorrhagic purpura 
is a definite diagnosis, it is extremely important to distinguish this disease 
from otheis in which haemorrhagic tendencies are common, notably, aplastic 
anaemia, haemophilia, and acute leucemia This usually can be readily ac- 
complished by correlating the results of detailed examination of the blood 
with the clinical history However, the diagnosis may at times be extremely 
difficult, and failure of an accurate diagnosis undoubtedly accounts for many 
of the poor results reported 111 the literature 

In but few diseases in which symptoms are so alarming are the beneficial 
results of operation so dramatic as 111 haemorrhagic purpura treated by 
splenectomy It occasionally happens that the patient is bleeding at the time 
of operation, and sometimes the haemorrhage ceases before the patient is 
returned to his room 

An appreciable rise in the number of the blood platelets has been noted 
within twenty-four hours after removal of the spleen, and often by the third 
day the platelet count is within normal range The thirty-nine patients who 
survived the operation are alive, and all but three are in good health Giffin 
observed, m some cases, mild recurrence of haemorrhage, which ceased follow- 
ing elimination of infected tonsils or teeth 

CONCLUSIONS 

From these data it is evident that, contrary to the prevalent view of the 
hazardous nature of splenectomy, the operative results (6 7 per cent ) com- 
pare favoiably with those of other major abdominal operations, and 111 spite 
of the relatively common mistakes made in diagnosis, the conditions asso- 
ciated with disorders of the spleen and amenable to splenectomy can readily 
be identified, provided complete data concerning the blood are correlated 
with the clinical history 

Since the operative results in cases of splenic anaemia are largely con- 
tingent on the presence of secondary affections of the liver and portal obstruc- 
tion, the need for early diagnosis and operation is apparent Enlarged 
spleens, in the absence of definite etiology, should be considered as instances 
of the splenomegaly of potential splenic anaemia, and operation should be 
advised However, clinical evidence of the presence of hepatic injury should 
not in itself be considered a contra-indication to splenectomy, since many 
patients 111 this group lived active lives for many years after removal of the 
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ABSCESS OF THE LIVER 

By Frank IC Boland, M D 
or Atlanta, Ga 

ritou TIIE EMORY UVI\ ERSITY MEDIC \T SCHOOL 

Abstracts aie herewith submitted of nineteen cases of abscess of the 
liver treated in the Emory University division of the Grady (Municipal) 
Hospital, during the five-year period, 1926-1931 The first fourteen are 
cases caused by the endaincsba histolytica, while in the remaining five cases 
pyogenic bacteria are the etiologic agents All the patients were native-born 
Georgia negroes, and only one patient with amoebic disease ever lived outside 
the state The clinical history suggests malaria as a causative factor in sev- 
eral instances, but all the amoebic cases were negative for this plasmodium 
More than 50 per cent of the patients entering this hospital give positive blood 
Wassermanns It so happened that only two of these patients had syphilis 
During the same five-year period, among approximately the same numbei 
of white patients admitted to the hospital, 25,000, there were two cases of 
amoebic hepatic abscess 

A review of the cases of amoebic abscess in the series invites comment 
concerning the clinical aspects It has been shown repeatedly that amoebic 
dysentery and abscess are not diseases confined to the tropics The term 
tropical abscess, meaning amoebic abscess, should be discaided Amoebic 
abscess also is regarded as being single, and pyogenic abcess as being multiple 
One of these patients had multiple amoebic abscess , two patients had single 
pyogenic abscess Males are more susceptible to the disease than females, 
111 a proportion of 5 to X, and in the state of Georgia the colored race is 
considerably more susceptible than the white race Most authors mention 
alcoholic addiction as a predisposing factor in the etiology of amoebic abscess 
Only one patient among these fourteen used alcohol excessively 

Only five patients gave a history of bloody dysentery preceding or ac- 
companying abscess formation, and in but one patient could the amoeba be 
demonstrated 111 the stool The cndamceba histolytica, or its encysted foim, 
was lecovered from the pus or the abscess wall in eleven of fourteen patients 
The three other patients present such typical clinical findings of amoebic 
abscess that the diagnosis seems warranted Sometimes amoebse may be 
found in the first escape of fluid from the abscess cavity, or by scraping the 
abscess wall Again they may not appear in the discharge until the second 
or third day aftu opeiation I11 none of these patients was jaundice present 
although jaundice is not easily diseermble in the black race 

Amoebic abscess of the liver is divided into the aeute and the ehronic 
form There are typical examples of both kinds in the series, but three 
cases are described which might be placed in a third classification, the sub- 
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suspected The cough may be due to the pressure of the elevated hvei 
against the diaphragm Harrington 1 reports five cases of amoebic hepatic 
abscess, m four of which the lesion was first diagnosed as thoracic rather 
than abdominal Two of the patients m the present group were operated 
upon twice for amoebic abscess, occurring m different paits of the liver at 
widely separated times 

Rogers, (2), in his classical monograph on amoebic abscess, calls attention 
to the presence of the relatively low percentage of polymorphonuclear leuco- 
cytes This probably is true 111 the chronic form, m which only amoebae are 
causative factors Although demonstrated bacteriologically m only two of 
these cases, in which staphylococci were found, it appears that acute abscess 
generally means mixed infection, and both the total leucocyte count and the 
percentage of poly morphonucl ears are high 

Rontgen examination of suspected hepatic abscess cases is not consistently 
helpful in the diagnosis The demonstration of an elevated diaphragm is 
valuable information, but sometimes it seems difficult to determine whether 
the pathology is below or above the diaphragm Several of these cases are 
reported as showing pleural or pulmonary lesions, as in Harrington’s expe- 
rience LeWald’s 3 recommendation offers a solution of the problem A 
lateral thoracic rontgenogram always should be taken It brings out the 
complete curve of the diaphragm, and seldom fails to differentiate between 
disease below and above the muscle In some cases such pathologic condi- 
tions may coexist The aspiration of a liver abscess, and replacement of the 
fluid with hpiodol, furnishes a giaphic rontgenogram of the abscess cavity 
One case m the series presented on percussion a large area of resonance 
just above the liver This was puzzling until the rontgenogram disclosed a 
collection of gas produced by a gas-forming organism from a ruptured hepatic 
abscess 

The diagnosis of amoebic liver abscess would be made easier if the 
amoeba could be found in the stools in more cases The history, symptoms 
and signs are variable, and often prolonged study of patients is necessary 
One sign always is present, if it can be established — an enlarged liver The 
problem then is to eliminate syphilis, malignant disease, cirrhosis and other 
causes of enlarged liver 

Rogers protests against open operation in amoebic hepatic abscess, which 
he claims invites secondary infection and greatly increases the mortality He 
urges treatment by repeated aspiration This method may be indicated in 
abscess due solely to the cndamceba histolytica, if one can locate the involved 
area without exposing the livei In the majority of cases in this group, 
however, in which mixed infection was presumed to be present already, 
more radical and more certain surgical incision and drainage seemed to be 
the method of choice Usually the procedure should be carried out in two 
stages, as in operating upon lung abscess If this rule had been followed 
consistently m the present series, probably two deaths would have been 
avoided Since an amoebic dysentery the adequate administration of emetine 
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splenectomy pei formed two months previously foi splenomegaly due to 
splenitis These three abscesses were multiple, the colon bacillus being 
picsent in one case, and the stieptococcus in the othci two cases Diffei ential 
pie-opeiative diagnosis between livei abscess due to amoebae and abscess 
caused by pyogenic bacteria, with negative stools, is raiely made, except in 
traumatic cases Certainly, the prognosis is far less favorable in multiple 
abscess than m single abscess 

CASE REPORTS 

Case I — Male, aged forty-two Admitted October 27, 1926 Four months before 
admission, the patient first noticed pain in the upper abdomen, which was followed in a 
few dajs by the rather sudden appearance of a mass in the region of the liver At about 
the same time bloody dysentery appeared He was -weak, and apparently had los* 
considerable weight The liver, or a mass continuous with the liver, extended to within 
2 centimetres of the umbilicus The mass was smooth, round and pulsating, but it was 
not expansile, and no bruit could be heard It felt cystic rather than solid Rectal 
examination showed marked redness of the mucosa, but no ulceration Rontgen stud} 
reported deformity of the duodenum, due to pressure, and 4 centimetres’ elevation of the 
right side of the diaphragm Temperature 103°, pulse 85 Leucocytes 20,400, polj- 
morphonuclears 62 per cent The stools were found loaded with cndamccba histolytica 
The examination otherwise was essentially negative The diagnosis was amoebic abscess 
of the liver Following the hypodermic administration of emetine hydrochloride grain 
1 daily for three days, on November 5, under local anaesthesia, through a right rectus 
incision, a single cavity in the right hepatic lobe was emptied of 750 cubic centimetres 
chocolate-colored, odorless fluid characteristic of amoebic abscess, and tube drainage 
instituted Amoebic w r ere not demonstrated in this fluid , the abscess wall was not scraped 
Three days later amoebic were found in the discharging pus Alcresta tablets of ipecac 
were given the patient after the operation January 7, 1927, the patient was sent home 
with normal temperature, and only a small dram in the wound Three days aftenvards 
he returned on account of fever, and swelling in the line of the incision This was 
reopened, with further discharge of pus from the liver cavitv Februarv 1, he was 
dismissed as cured In May, 1931, he was readmitted to the hospital with the develop- 
ment of another amosbic abscess in a different portion of the right hepatic lobe The 
patient was not very sick this time The abscess was drained through resection of 
the ninth rib in the mid-axillary line Amceba: w'ere demonstrated in the pus The 
patient left the hospital in three weeks in good condition, returning to the out-patient 
clinic to be dressed 

Case II — Male, aged forty-two December, 1926, first noticed that his abdomen 
was swollen, but did not seem to be very sick, and was able to continue with his work 
He may have had diarrhoea before this time, but was not certain February, 1927, he 
had headache and nausea, and grew very weak There was pain in the chest, and 
d> spnoea, but no cough nor night sw'eats When he entered the hospital, September 
6, 1927, his liver could be felt 10 5 centimetres below the costal margin Temperature 
was normal, and did not reach ioo° all the time he was m the hospital Leucoc>tes 
12,250, polymorphonuclears 59 per cent He had been a heavy drinker The rontgen 
diagnosis was fluid m the right chest September 8, an aspirating needle was mtro- 
cu:ed through the ninth interspace, thinking the pleural cavity was being reached In- 
stead, the wuthdrawal of 3,400 cubic centimetres of thick brown odorless fluid caused the 
abdominal distention to disappear The swelling gradually recurred, however, and 
fifteen da>s later, under local ansesthesia, an abscess 111 the right lobe of the liver was 
drained in one sitting, by resecting the ninth and tenth ribs Three davs later the 
encysted form of the cndamccba histolytica was found in the pus The patient was 
dismissed, November 2, as cured 
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sided, but returned in the same way in October, 1924, when she vomited frequently, and 
grew verv weak Again, she was comparatively well until September, 1926, when the 
pain appeared 111 the left side, but she thought the right upper abdomen was swollen 
In January, 1928, she had dull aching in the epigastrium She belched a great deal of 
gas, usually about two hours after eating Upon entering the hospital, March 26, 1928, 
she had a mass reaching 10 centimetres below the costal margin Temperature 998°, 
pulse 70, leucocytes 14,950, pol> morphonuclears 63 per cent Stools negative The 
rontgenogram showed the right diaphragm elevated 8 centimetres The rontgen 
diagnosis was tumor of the ovary or kidney In a conference of the surgical staff, 
while most members thought 'the condition was liver abscess, the possibility of 
liver or pancreatic cyst or tumor was considered April 11, under gas anajsthesia, 
through an abdominal incision, a hepatic abscess, with thick fibrous wall, was disclosed 



Fig 5 — Liver abscess showing elevation of diaphragm 
Tig 6 — T ivcr abscess injected with lipiodol outlining cavity in liver 


in the right lobe, and 4,500 cubic centimetres chocolate-colored fluid removed Encysted 
amoeba: W'ere found 111 the pus The patient died eight davs after operation from 
peritonitis, with temperature 107° 

Case VI — Male, aged twenty-six This patient entered the hospital March 4, 
1929, and died the next daj without being* fully studied He gave a history of four 
w'eeks’ illness, beginning with vomiting, colicky pains, dailj chills, weakness and 
diarrhoea Autopsj show'ed one large liver abscess, and several small ones Amoeba: 
w'ere recovered from the walls of the abscesses 

Case VII — Male, aged thirty-six Entered hospital November 12, 1929, with 
historj of fullness in the epigastrium and shortness of breath for the preceding six 
months, getting progressively w'orse He had epigastric pam which seemed to come 
one hour after meals, nausea and vomiting, and a productive cough, which did not show 
tubercle bacilli The liver reached 85 centimetres below the costal margin Tem- 
perature was 101 4 0 , pulse 100, leucocjtes 9,500, polj morphonuclears, 74 per cent Ront- 
genogram showed the right diaphragm 5 centimetres above normal Gastro-intestinal 
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m csthesi i first-stage thoractomy performed April 22, second stage, with evacuation 
of tvpical amoebic fluid Apnl 2( amaba. found 111 discharging pus Mae 21, patient 
sent borne as cured 

Casr XII — Male, aged nineteen Sickness started January, 1930, with pain in upper 
lbdomen fever night sweats, prostration, no chills Admitted May 20, with temperature 
ioo°, pulse 140, leucocytes 15,000, poly morphonuclears 81 per cent Ihe liver was 
tender, 9 centimetres below costal border No history of dysentery, stools negative 
Rontgen report was right diaphragm high Diagnosis — Amcebic abscess of liver May 

27, under local anaesthetic, pleura sutured to diaphragm through the ninth rib May 

28, abscess 111 right lobe of liver emptied of 500 cubic centimetres chocolate-colored fluid 
Numerous amoebic cysts disclosed The patient’s pulse and temperature dropped to nor- 
mal a few days after the operation, and remained normal June 20 discharged as well 

Case XIII — Male, aged thirty-eight Patient came to hospital October 6, 1930, 
apparently very ill, temperature ioi°, pulse 120 The liver was very tender, and the 
liver dulness greatly increased, extending 10 centimetres below the costal margin The 
patient’s sickness began suddenly three weeks before admission, with pain 111 the right 
shoulder, no nausea or dysentery The diagnosis was liver abscess No rontgen work or 
blood counts were done prior to the operation, which was performed twenty-four hours 
after he entered the hospital Under novocaine an-esthesia, through excision of segments 
of the eleventh and twelfth ribs, an enormous ruptured hepatic abscess was found, con- 
taining thick, brownish-yellow pus, with foul odor Ample drainage was provided The 
cystic form of the amoeba was found a few days later Following operation the patient 
ran a septic course, with leucocytes varying from 15000 to 32,000, and the poly morpho- 
nuclears from 79 per cent to 94 per cent November 20, rontgen examination follow- 
ing lipiodol injection into sinus, showed abscess cavity in liver December 21, the patient 
left the hospital as improved 

Case XIV — Female, aged seventeen She entered the hospital April 9, 1931, with 
a historv of three weeks’ illness marked by high fever and bloody dysentery The 
abdomen was very tender, rigid and bulging, the liver reaching 7 centimetres beloyv the 
costal rim Pulse 140, temperature I02°-I04°, leucocytes 24,000, polymorphonuclears 
85 per cent, erythrocytes 1,150,000, haemoglobin 35 per cent She had night sweats, 
nausea and vomiting The rontgen diagnosis was diaphragmatic pleurisy, the right 
diaphragm being elevated Wassermann three plus Bloody stools negative for amoeb'e 
April 15, under novocaine anaesthesia, through a right rectus incision, 750 cubic centi- 
metres foul, greenish-yellow pus were obtained from liver abscess Amoebae were 
demonstrated The patient continued very sick, developed left lower lobar pneumonia, 
and died April 18 

CAsr XV — Male, aged twenty-five Patient entered the hospital December 7, 1927, 
in a delirious condition Impossible to obtain history Temperature 102 0 , pulse 130 
Died the next day Autopsy showed multiple abscesses of the liver, B coh present 

Case XVI — Male, aged thirty -nine Patient had chills and fever 111 Jamaica in 
boyhood In January, 1915, he had severe cramping pain in left upper abdomen, which 
lasted one year, and later recurred Two days before admission, May 27, 1928, he 
experienced another pronounced attack There was a tumor mass in the left upper 
abdomen, diagnosed as enlarged spleen or kidney Malarial parasites could not be 
demonstrated in the blood Temperature 103°, which dropped to normal after opera- 
tion Wassermann negative May 22 splenectomy was performed under gas-ether 
an-esthesia The spleen weighed 1350 grams and measured 10 by 20 centimetres The 
diagnosis was splenomegaly due to splenitis The wound became infected, the patient 
ran considerable temperature, but apparently got well and left the hospital June 19, 
with a small draining sinus July 2, 1928, the patient was readmitted with dyspnoea, 
swollen feet and liver extending 5 centimetres below the costal border The tempera- 
ture was ioi°, then became subnormal Hepatic abscess was diagnosed, but aspiration 
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THE SELECTIVE SURGICAL TREATMENT OF 
DIAPHRAGMATIC HERNIA 

By Carl A Hedblom, M D 
of Chicago, III 

Diaphragmatic hernia is a protrusion of abdominal contents through 
an abnormal opening m the diaphragm which results from imperfect devel- 
opment, anatomic weakness or trauma Of 1,003 cases reported in the 
literature since 1900, nearly one-third were classed as congenital , a little 
more than one-third as acquired after birth, and about one-third followed 
trauma Most of those of the acquired type were oesophageal hiatus hernise * 
In each of these etiologic types there are many anatomic and clinical 
variations which are of much importance to treatment The presence or 
absence of a sac, the position and size of the ring, and the varying hernial 
contents constitute important anatomic differences The strangulated and 
non-strangulated hernias represent the most definite clinical types, but lesser 
disturbance of physiologic function, age and general condition of the 
patient are important factors bearing on indications for surgical treatment 
and on the choice of operative piocedure 

As reported in the literature, a sac is present in less than a quarter of 
the cases of congenital hernias, m more than 95 per cent of those acquired 
after birth, but is rarely present in hernias due to penetrating injury or 
violent blunt trauma If a sac is present and is not incised pneumothorax 
does not result if the hernia is lepaired through a laparotomy approach On 
the contrary, if there is no sac, a pneumothorax develops through a laparo- 
tomy as well as through a thoracotomy approach 

If a congenital hernia is small the opening is most often posterior, if 
laiger it is usually postero-lateral , if very large a sickle-like segment of the 
diaphragm may be found antero-laterally or there may be complete absence 
of the hemi-diaphragm The predominatingly posterior location of a small 
opening is due to the fact that it is the site of the pleuro-peritoneal canal 
which is closed last by the developing diaphragm A congenital hernia 
therefoie typically involves the posterior portion of the diaphragm which 
is least accessible by a laparotomy The opening may be too large for 
closure except by the aid of a plastic In case of a sub-total or total defect 
a collapse of the chest wall may be a necessary preliminary operation 

Acquned hernias develop chiefly at the oesophageal hiatus, of which more 
than two hundred cases diagnosed rontgenologically, are reported 111 the 
recent literature The hernia opening as a rule is small, easily approached 
and identified by thoiacotomy but not infrequently is very difficult to expose 

* Tor tables and complete bibliographj see chapter on Diaphragmatic Hernia bj 
author 111 Lewis’ ‘Practice of Surgere,” vol \ 1930 
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1 datively slight indication for reduction or repan unless enough of the hvei 
were herniated to interfere with respiration 

Adhesions of the hernia contents are most apt to develop in the chronic 
traumatic type Absence of adhesions can be determined clinically only if the 
hernia contents can be seen in and out of the pleural cavity rontgenologically 



Tig i — S e\enth interspace thoracotomj approach to oesophageal hiatus 

Herniation of a small part of the stomach through the oesophageal hiatus 
often can be produced by placing the patient in a horizontal or head-down 
position while under fluoroscopic examination Such demonstration of a 
hernia is proof of the absence of adhesions 

Age is an impoitant factor in consideration of treatment Of 210 non- 
traumatic cases undei one year of age, 158 (75 per cent ) died before the 
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mg, but other procedures find their indications as emergency life-saving 
measures or as preliminary to repan 

The most important emergency operation is drainage of an acute intes- 
tinal obstruction This may be by a caecostomy, appendecostomy, colo- 
colostomy or enterostomy, according to the individual indications Truesdale 



Tig 2 — Left costal margin approach to oesophageal hiatus for repair of diaphrag 
matic hernia The ligament of left lobe of liver has been cut and left lobe retracted 
for better exposure Rectus muscle is split longitudinally to near the level of the 
umbilicus then sectioned transversely to a\oid extensively damaging innervation 

has called attention to the value of dealing with an acute obstruction before 
attempting to repair the hernia Several cases aie reported m which all 
symptoms disappeared following colo-colostomy and no further treatment 
was necessary If the bowel is gangienous drainage at the site may avert 
a fatal issue 
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dppioach foi lepan of a hernia Howevei, modem equipment foi thoiacic 
surgery includes positive piessure gas anesthesia apparatus which largely 
obviates any danger from a wide open pneumothoiax incident to a thoraco- 
tomy approach 

The repair of the henna usually may be accomplished eithei thiough a 
laparotomy 01 a thoracotomy exposure Occasionally both the pleural and 
peritoneal cavities must be opened to affect a reduction and repan Foi this 
purpose separate incisions or a combined thoraco-laparotomy incision may be 
made There exists considerable difference of opinion as to the lelative 
merits of these various operative routes, as such 

The criteria on which the)' have been compared have been the lelative 
technical difficulties and mortality rates 

There can be no doubt but that the identification of a hernia not pievi- 
ously diagnosed, and its reduction and repair is facilitated by a thoracotomy 
approach Thus, in a series of 215 cases in which laparotomy was pei- 
formed, the hernia opening was sutured in 129 (60 per cent ) , reduced but 
not sutured in thirty-seven (172 per cent), not reduced in thirty-three 
(15 3 per cent ) and not found in sixteen (74 per cent ) 

Of 167 cases in which thoracotomy was performed, the opening was 
sutured in ninety-one (90 per cent ) , not sutured in six , not reduced in 
three and not found in seven Of ninety-one cases in which combined 
thoraco-laparotomy was done the ling was sutured in eighty-one (87 per 
cent ) , not sutured in three and not found in seven 

According to figuies usually cited the mortality rate following laparotomy 
is much higher than following thoracotomy, but this difference seems to be 
due to the relatively much larger proportion of obstiucted cases operated 
by laparotomy Of 467 cases 246 weie operated by laparotomy with ninety- 
six deaths (349 pei cent ) , 132 were operated by thoracotomy with twenty- 
six deaths ( 19 7 pei cent ) , eighty-nine were operated by a combined 
laparotomy and thoracotomy and of these twenty-eight (3x4 per cent ) 
died Among these same 467 cases 149 were obstiucted Of these 100 were 
operated by laparotomy with sixty-nme deaths , twenty-three by thoracotomy 
with four deaths (173 per cent), twenty-six by a combination of both 
routes, with seven deaths (27 per cent ) There were 318 non-obstructed 
cases Of these 146 were operated by laparotomy with twenty-seven deaths 
(185 per cent), 109 by thoracotomy with twenty-two deaths (202 pei 
cent ) , and sixty-three by the combined loute with twenty-one deaths (33 3 
pei cent ) It would seem probable that the patients with intestine obstruc- 
tion who represented the poorest suigical 1 isles were almost without excep- 
tion subjected to a laparotomy The increased mortality in these cases with 
pei haps a few exceptions would be due to the obstruction as such rather than 
to the operative loute 

The uniformly high mortality rate following a combined thoracotomy 
and laparotomy is probably due in most cases to shock and an inci eased 
incidence of post-operative complications 
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long standing, especially of the traumatic type, and difficulty with reduction 
may be anticipated in obese patients and those with strong abdominal muscles 
as contrasted with the flabby abdomen of patients who have lost much weight, 
or in case of women who have borne many children 

In case a laparotomy is the primary approach and reduction is impossible, 
or seems unsafe on account of adhesions, the abdominal wall may be closed 
temporarily and a secondary thoracotomy may then be performed Or in 
case no difficulty with reposition of the viscera is anticipated the thoracotomy 
may be deferred to a later date Similarly, m case a thoracotomy is first 
performed an immediate secondary laparotomy is indicated if there is serious 
difficulty with the reduction of the herniated viscera from above 

There can be no doubt that a combined thoraco-laparotomy facilitates 
exposure to the hernia opening, reduction and repair but, as stated, the 
mortality has been much higher than where the other routes have been used 
Special procedures, in cases with hernia openings that it has been impos- 
sible to close directly, besides plastic operations on the chest wall mentioned 
above as preliminary operations, include the use of muscle and fascia for 
direct repair and obturating the opening with an abdominal viscus Keller 
has described a method involving the use of a portion of the latissimus 
dorsi muscle, Truesdale has used a fascial flap and Sauerbruch has 
sutured the diaphragm to the chest wall at a higher level than that of its 
normal attachment 

In case of a thoracic stomach in which only the cardiac portion of the 
viscus lay above the hiatus, it may be possible to transplant this portion of 
the stomach to the level of the diaphragm more laterally, as was done by 
Hybbinette The opening has been obturated by suturing into it the 
adjoined portion of the stomach or spleen In other cases an attempt has 
been made to prevent the stomach from herniating by suturing it to the 
abdominal peritoneum and to the diaphragm Recurrences usually follow 
such methods If the hernia opening is inaccessible by laparotomy a thora- 
cotomy should be performed at the same time or later 

A simple procedure following reduction and repair of the hernia that 
may be life-saving is to reduce a surgical pneumothorax to a minimum This 
may be accomplished by inflating the lung with the positive pressure gas 
anaesthesia apparatus before the pleural cavity is completely closed or after- 
wards by aspirating the air The latter can be performed best with a pneu- 
mothorax apparatus by reversing the system, using the monometer as a guide 
in withdrawing enough air to produce a negative intra-pleural tension equiva- 
lent to 4 to io cubic centimetres of water pressure This procedure relieves 
the mediastinum and so the other pleural cavity of the atmospheric pressure 
introduced by the pneumothorax This, plus increased mtra-abdommal pres- 
sure due to the restoration of herniated viscera into the abdominal cavity may 
reduce the vital capacity beyond the patient’s power to compensate, and may 
also hamper circulation greatly Reinflation of the collapsed lung in itself 
increases respiratory capacity and lessens the hazard of a complicating post- 
operative empyema 
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LATE RESULTS OF SURGICAL AND MEDICAL TREATMENT 
OF CHRONIC CHOLECYSTITIS 

By J Tate Mason, M D 

of Seattle, Washington 

We have endeavored in this follow-up study to record the late results 
obtained from surgical treatment and from medical treatment of patients 
suffering with cholecystitis In this effort we have selected those patients 
whose histories were written and on whom a diagnosis of gall-bladder dis- 
ease was made from five to fifteen years ago In order to draw some rather 
definite conclusions from this investigation, we have used a limited group 
of patients, selected because they were suffering from well-defined chronic 
cholecystitis without complications Thus those patients with acute chole- 
cystitis, empyema, jaundice, or carcinoma have not been included The 
histories, which were written five or more years ago, have been reviewed, and 
questionnaires have been sent to the patients, and a number of personal 
interviews have been held, particularly with patients who have not leceived 
relief 

This group of patients have not been particularly benefited by the ad- 
vance in the knowledge of gall-bladder disease which has been made recently 
Few of these people had the aid of cholecystography, which, while not 
necessarily increasing our accuracy in diagnosis, is certainly a great aid in 
arriving at more definite conclusions Because of our added knowledge of 
the factors influencing the functions of the liver and biliary passages, the 
immediate hospital mortality of 6 per cent noted in this group would have 
been reduced, we find, had these patients been operated upon in recent years 
to less than 3 per cent We now know that a diseased gall-bladder is almost 
always accompanied by inflammatory changes in the liver and in the biliary 
ducts A damaged liver functions best with a high glycogen reserve, and 
ingested glucose gives a more satisfactory rise in blood-sugar than that given 
intravenously (Ravdm ) We know that jaundiced patients have a low 
glycogen reserve and that when they are dehydrated the liver takes up and 
restores the glycogen content to normal very slowly Mann has gone further, 
since these observations were made, in proving that animals with damaged 
livers are kept alive much longer on a carbohydrate than on a protein diet 
Because formerly these facts were not known, many of the patients in this 
group were deprived of the benefit of careful selection of the time for opera- 
tion When the liver is carrying a high glycogen reserve and when diet has 
been controlled to such an extent that the necessity for detoxification of pio- 
tein by-products by the liver is at a minimum, the operative risk is least 

Again, any change of mechanism, whether due to hepatic cell damage or to 
chemical activity, which depletes the liver of its glycogen reserve increases the 
operative risk 
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ence of a hyperacidity to make a diagnosis of cholecystitis on a patient 
presenting a history of chronic indigestion 

The tabulation of the condition of the gastric acids m this series, with 
the number of cases and their percentages, was as follows 


98 cases in which there was no free acid 

126 cases m which the acids were low 

151 cases in which the acids were medium 

27 cases m which the acids were high 


24 3 per cent 
31 3 per cent 
375 per cent 
6 7 per cent 


55 7 per cent 


THE RESULTS OF SURGICAL AND MEDICAL TREATMENT 
IN 200 CASES OF CHRONIC GALL-BLADDER DISEASL 

There have been 100 surgical patients and 100 medical patients studied 
It is hoped that by a comparison of the degree to which each series of 
patients has obtained relief after a period of at least five years, a more exact 
comprehension of what each method has to ofifer in the way of therapeutic 
results may be arrived at As stated before, these cases were so selected 
that they represent a consecutive series of patients sufifermg from chronic 
gall-bladder disease In the surgical group of patients it was not difficult to 
select this series, but the manner of selection of a comparable medical series 
presented more of a problem First the records of all patients who had re- 
ceived a diagnosis of chronic cholecystitis were carefully studied Those 
which did not have associated upper abdominal disease were classified into 
four groups In Group I were placed the cases that anyone would concede 
to be proved diagnoses Either the gall-bladder had been found at operation 
for other abdominal disease to be unmistakably pathologic, or, as was more 
frequently the case, a perfect history of classical gall-bladder disease was 
obtained In Group II were placed those cases in which cholecystitis was 
obviously present, but in which actual proof such as visibility of stones or 
history of painful jaundice was lacking In Group III we have placed two 
classes of cases The one class consists of those patients in whom there was 
present at times severe abdominal pam, which, however, was either not 
described in sufficient detail or was atypical or else occurred acutely only 
once, although it was presumably biliary colic The second class consists 
of those patients sufifermg from dyspepsia of a reflex type, but not ac- 
companied by colic or other objective evidence of biliary disease Finally 
m Group IV were placed those cases in which the diagnosis of chronic 
cholecystitis was made upon a suggestive history without further objective 
evidence of gall-bladder disease, m which, however, disease of the stomach 
and duodenum had been ruled out Group IV manifestly contains the great- 
est number of errors m diagnosis, and consequently this group has been 
omitted from the study The remaining three groups were handled sepa- 
rately, but, as theie seemed to be no significant variations in their therapeutic 
results, they are combined in the diagrams to be shown and 111 the figures 
which will be given 


788 



J TATE MASON 


condition of digestion, the amount of gas, the presence 01 absence of colic, 
and the actual condition m legard to food selection 

The medical series studied was interesting for the fact that the patients 
could be divided into three groups One-third of the patients, because of 
continual pain, dyspepsia, gas, and belching and in some cases because of the 
development of an acute condition, were operated upon The next third 
continued to have the symptoms, without relief from dietary control or 
medicine, and should have been operated upon The remaining third were 
completely relieved of symptoms following medical treatment over a period 
of one to six months 


DIGESTION 

n 


Susies.! Series 100 Cfc.se s 


Medical Series 100 Ca.ses 





Fig 2 


In the surgical series we find the following lesults Regarding the le- 
hef of the symptom of pain by cholecystectomy, 83 per cent considered 
that the operation had relieved 75 per cent or more of their previous com- 
plaint, and 56 2 per cent stated that they had been completely relieved of all 
their old symptoms Thirteen per cent continued to have symptoms as be- 
fore, and 4 per cent had no relief Of the four patients who answered that 
they had received no benefit at all following their operation, the gall-bladder 
in two cases was found markedly diseased, in one case the gall-bladder was 
white, and in the fourth case the patient was a marked neurasthenic In 
none of these cases were stones found at operation 

Dyspepsia brings more patients with disease of the gall-bladder to the 
physician than any other complaint Consequently the degree of relief of 
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they were worse in regard to food selection than they had been previous 
to the removal of the gall-bladder 

Colic, which is considered a common symptom of patients with disease 
of the biliary tract, occurred m 18 per cent of the patients before surgical 
and medical treatment had been instituted We find that 17 per cent still 
reported colic after surgical treatment, but that most of these patients had only 
one or two attacks and these 111 the first year following their operation Five 
years ago we were not draining the common and hepatic ducts noi investigat- 
ing for stones as often as we are today This may be the reason for this 

FOOD SELECTION 


Su.i*£ic&.l Series 10Q Cases Medical Senes 100 Cases 



Fig 4 


rather high percentage of patients having colic following their operation 
The exact cause of gall-bladder and duct colic not due to calculi has not yet 
been definitely established, as many of these gall-bladders and ducts did 
not contain stones, only 45 per cent of the total series being found at opera- 
tion to have stones 

CONCLUSIONS 

(1) One-third of the patients treated medically came to operation from 
three to five years after diagnosis was made , one-third, because of the con- 
tinuance of their symptoms, should have come to operation, and one-third 
under medical management became symptom free 

(2) Patients who have allowed their gall-bladder symptoms to go on for 
a number of years until their gastric acids have become low 01 absent, with 
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TUBERCULOSIS OF THE (ESOPHAGUS 

REPORT OF A CASE WITHOUT ACTIVE TUBERCULOSIS ELSEWHERE 

By Franz Torek, M D 

of New York, N Y 

Tuberculosis of the oesophagus occurs rather infrequently, and it is still 
more rarely recognized Most of the diagnoses were made at autopsies as 
accidental findings m patients who died of tuberculosis In the hteratuie no 
case is reported in which the lesion of the cesophagus was not accompanied 
by advanced pulmonary or intestinal tuberculosis The following case is of 
interest because the oesophageal lesion was the only active tuberculous focus 
that could be found m the patient 

H N , a man, sixty-nine years old, stated that he had never been sick until about 
three months ago, when swallowing became more difficult than usual Some ten weeks 
before I saw him he began to regurgitate his food within fifteen minutes after degluti- 
tion Soon after, all solid food came back immediately , even butter and fat would 
not go down, only milk and soup He complained of nothing else, but he lost over 
twenty pounds in two months, most of it m the last two weeks He was in the Fifth 
Avenue Hospital from August 14 to September 5, 1930 Rontgenograms taken there 
August 18 by Doctor Cole showed obstruction at the lower end of the cesophagus In 
most of these pictures the end of the oesophagus looked like a blind pouch with a 
smooth outline, as in cardiospasm (Fig 1 ) Doubtless cardiospasm had been present 
when those pictures were taken, but one of them (Fig 2) showed the condition when 
the spasm let up revealing an irregularity of the outline for about one and one-half 
inches further down, not unlike the appearance m carcinoma While at the hospital, 
his lungs were examined, and a few moist rales at both bases posteriorly were found, 
otherwise the lungs were clear The probable diagnosis of cardiospasm was made 
The patient was discharged with the advice to have an cesophagoscopic examination 
This was made some time later by Doctor Oberrender, of the Lenox Hill Hospital, 
who saw a tumor resembling a carcinoma of which he removed a specimen for biopsj 
The patient was referred to me by Doctor R Donald Beck, September 30, 1930 Bj 
that time his malnutrition was extreme, and I advised him to reenter the Fifth Avenue 
Hospital and to submit to a gastrostomv, no matter what the pathologic examination 
might reveal He was readmitted October 3, and, in the meantime, the report by 
Doctor Rohdenburg, director of the laboratories of the Lenox Hill Hospital, established 
the fact that the lesion was tuberculosis, the picture presenting a tubercle composed of 
a group of giant cells surrounded bj endothelial proliferation which in turn was infiltrated 
with round cells No evidence of malignancy was found 

On admission the patient was extremely emaciated, had extensive bed sores at the 
sacrum and both hips, and appeared as though he was doomed to die in a few dajs 
Therefore, regardless of what other treatment might subsequently be decided upon, 
the indication for feeding him through a gastric fistula was evident 

On October 4, 1930, I performed a Witzel gastrostomy under infiltration with y 2 
per cent novocaine Through a left rectus incision an exploration was first made A 
finger introduced into the hiatus of the diaphragm felt an uneven thickening on the 
right side of the abdominal oesophagus and the lover end of the thoracic oesophagus ex- 
tending over a distance of about one and one-half inches The feel of this was that of 
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how little the physical signs varied from the normal The sputum contained 
no tubercle bacilli After the operation the patient coughed somewhat more, 
but the examination of several specimens of sputum were again negative foi 
tubercle bacilli A rontgenogram of his lungs (Fig 3) shows a slight haze 
at the right apex, on which the report was as follows “Old fibrotic lesion 
in the right apex This has the appearance of a healed tuberculous process 



K 

f 

? 


Fig 3 — A slight haze at the right apex interpreted as possibly the seat of a 

healed tuberculosis 

Lungs otherwise clear ” Further than this the expert opinion would not 
commit itself, and it seems that this opinion should be accepted, although 
the patient was entirely unaware of ever having been sick 

Heretofore no case of tubeiculosis of the oesophagus has been recorded 
except in patients with advanced tuberculosis elsewhere In this case there was 
positively no active tuberculosis in any other part of the body, much less an 
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alypin, stovaine, and oithoform have also been employed Bromide, valenan 
and cannabis mdica have been used to counteract the accompanying spasm 
To the local remedies I would add the swallowing of barium paste, such as is 
used in X-ray examinations, which has a soothing effect The local treat- 
ment through the cesophagoscope begins with preliminary mechanical cleans- 
ing and is followed by one of various kinds of applications, such as argentic 
nitrate 5 per cent, lactic acid half strength up to full stiength, or iodoform 
Guisez cured two cases with lactic acid The use of radium might also be 
considered Where a stricture exists, dilatation is permissible only if the 
ulcerations are not deep Gastrostomy is indicated in cases of tight stenosis 
and in those where the analgesic treatment of the ulcers fails to enable the 
patient to take sufficient nourishment 
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which is his life and try to develop new fields of interest m which he is not 
truly interested, and so shorten a life which is no longer stimulating 

Before stopping my operative work I visited the clinics of the younger 
men, and I was convinced that the older man unconsciously loses something 
of handicraft, something of ready response to operative emergencies When 
this became plain to me I was happy to turn, m the interest of the profession 
that I love so well and of the patients who had been my first thought, from 
an active surgical career to that of surgical advisor, that I might give to the 
younger surgeons such of value as I had, and to the patient the benefit of 
my experience I have found great satisfaction in what is a change in direc- 
tion rather than a giving up of my work, in a usefulness which is as delight- 
ful as unexpected and which will satisfy me to the end 

As I see the younger men picking up the torch and carrying it on, I real- 
ize that scientific truth which I formerly thought of as fixed, as though it 
could be weighed and measured, is changeable Add a fact, change the 
outlook, and you have a new truth Truth is a constant variable We seek 
it, we find it, our viewpoint changes, and the truth changes to meet it 

There are many recompenses in a seventieth birthday I look through 
a half-opened door into the future, full of interest, intriguing beyond my 
power to describe, but with a full understanding that it is for each generation 
to solve its own problems and that no man has the wisdom to guide or control 
the next generation It is a comfortable feeling, to be intei ested m what is 
to happen, but in bringing it about to be in no way responsible 
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Kalmend Catgut 

G ERMICIDAL Exerts a bactericidal ac- 
tion in the suture tract Supersedes 
the older unstable iodized sutures Impreg- 
nated with che double iodine compound, 
potassium-mercuric-iodide t Heat sterilized 


Kal-dertJttc Skin Sutures 

“ideal for derma-closure 

A non-capillary, heat sterilized su- 
ture of unusual flexibility and strength 
It is uniform in size, non-irritating, and of 
distinctive blue color Boilable 



The boilable grade is unusually flexible for boilable 
catgut, the non-boilable grade is extremely flexible 

TWO VARIETIES 

BOILABLE* NON-BOILABLE 


NO NO 

1205 Plain Catgut 1405 

1225 io-Day Chromic 1425 

1245 zo-Day Chromic 1445 

1285 40-DAY Chromic 1485 

Sizes 000 00 o 1 2 3 4 

Approximately 60 inches in each tube 
Package of 12 tubes of a size S3 00 


Less 20% on gross or more or £28 80, net, a gross 


Kangaroo Tendons 


G ERMICIDAL, being impregnated with 
potassium-mercuric-iodide t Chromi- 
cized to resist absorption in fascia or in 
tendon for approximately thirty days The 
non-boilable grade is extremely flexible 



370 Non-Boilable Grade 

380 '•'Boilable Grade 

Sizes o 2 4 6 8 16 24 

Each tube contains one tendon 
Lengths vary from 12 to 20 inches 


Package of 12 tubes of a size S3 00 
Less 20 °fo on gross or more or $28 80, net, a gross 



D&G Sutures are 
always found 
neutral under the 
most delicate ti- 
tration tests Thts 
is one of the rea- 
sons they uniform- 
ly bena-oe usell in 
the tissues 


ho INCHES IV TUBE DOZES 

550 Without Needle 60 £3 00 

852 Without Needle 20 1 50 

954 With 'A-Curved Needle 20 2 40 

Sizes 000 00 o 

(fine) (medium) (coarse) 

Packages of 12 tubes of one kind and size 
Less 2 0% discount on one gross or more 


Kal-dermic Tensio?i Sutures 

I DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size 

NO INCHES IN TUDE DOZEN 

555 Without Needle 60 $3 00 

Sizes 123 

(vine) (medium) (coaksl) 

Packages of 12 tubes of one kind and size 
Less 2 ofo discount on one gross or more 


Atraumatic Needles 

F OR GASTRO-INTESTINAL suturing 
and for all membranes where minimized 
suture trauma is desirable Integrally affixed 
to 20-day Kalmend catgut Boilable 



ILLUSTRATIONS ARE FI' E EIGHTHS SIZE 
NO INCHES IN TURL DOZFN 


1341 Straight Needle z8 $3 00 

1342 Two Straight Needles 36 3 60 

1343 %-Circle Needle z8 3 60 

1345 VYCircle Needle 28 3 60 

Less 20% discount on one gross or more 

Sizes 00 o 1 

Packages of 12 tubes of one kind and size 
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D&G Sutures are obtainable from responsible dealers everywhere, or direct, postpaid 


D&G Motion Pictures 

Available for Bookings, without chaige, to Hospitals, Schools and Societies 



“ The Relation of Absorbable Sutures to Wound Healing” 

Deals with the reaction of tissue to injury, determining the behavior of catgut under 
the mechanics of the healing process, the various conditions, as observed in the labo- 
preparation of catgut, and the factors ratory and in the clinic 

“ Surgical Treatment of Peptic Ulceis” 

Demonstrates the pathology, diagnosis, and a partial gastrectomy are shown by close- 

surgery of peptic ulcers The closure of a range photography at the operating table, 

perforated ulcer, a gastrojejunostomy, and supplemented by animated drawings 

“ Ti aumatic Suigery of the Extremities” 

Shows the emergency pre-operative treat- cal repair of these structures Emphasis is 

ment of an injury involving shin, muscle, laid upon actual technique as employed in 

tendon, nerve, vessel and bone, and a typi- every-day hospital practice 

hath film is in four reels and is obtainable in either the amateur 
( 1 6mm ) or professional (jjmm) width Projection time jjj minutes 
Requests for bookings or further information should be addressed to 


DAVIS &. GECK INC - 21 7 DUFFIELD STREET - BROOKLYN, N Y 





STANDARD LEA & FEBIGER BOOKS 


New (4th) Edition SURGERY Recent Publication 

Its Principles and Practice 

By ASTLEY PASTON COOPER ASHHURST, M D , FACS 

Professor of Clinical Surgery, University of Pennsylvania, Surgeon to the Episcopal Hospital and Phila 
delplna Orthopaedic Hospital and Infirmary for Nervous Diseases 

Octavo, 1189 pages, with 15 colored plates and 1063 illustrations in the text, mostly original 

Cloth, $1000, net 

The book is in every respect sound, conservative and helpful The illustrations, nearly all 
of which are original, are of real utility The roentgenographs are clear, the line drawings 
simple, the photographs of clinical interest are truly illustrative and the colored plates 
present striking examples of conditions of major importance The work covers the entire 
field m the most comprehensive manner Here is the exact knowledge of what to do in any 
given condition 

Second Edition A TEXT-ROOK OF Recent Publication 

FRACTURES AND DISLOCATIONS 

Covering Their Pathology, Diagnosis and Treatment 
By KELLOGG SPEED, M D , FACS 

Professor of Clinical Surgery, Rush Medical College of the University of Chicago, Associate Attending 
Surgeon, Presbyterian Hospital, Attending Surgeon, Cook County Hospital, Chicago 

Octavo, 952 pages, with 987 engravings Cloth, $11 00, net 
This is the only text covering comprehensively m monographic form all fractures and all 
dislocations In each case the applied anatomy, pathology and treatment are described 
The indications for operations are set forth concisely and the operative technique follows 
This text is the standard source of reference m its field 


New (9th) Edition A TREATISE ON Recent Publication 

ORTHOPAEDIC SURGERY 

By ROYAL WHITMAN, M D , M R C S (Eng ), FACS 

Consultant to the Hospital for the Ruptured and Crippled, to St Giles and St John’s Guild Hospitals, to the 
New York and Darrach Homes for Crippled Children, to the Polyclinic Hospital, to St Agnes’G 

Hospital, Westchester, etc 

Octavo, 1085 pages, with 981 engravings Cloth, $10 00, net 

This book has for years been recognized as the standard text in its subject Its new ninth 
edition recognizes every advance m its field, both m scope and in method This is still 
the most complete work on this subject, equally valuable to the student, the practitioner 
and the specialist Its methods lead to early diagnosis and effective treatment 

Neio Catalogue now ready Send for a copy today 
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Diabetic patients require 

medical attention more or less constantly, 
so with the mcreasing number of cases 
physicians have a growing responsibility 
to know Insulin and its proper use 

For nine years leading specialists in 
diabetes have used Iietin (Insulin, Lilly) 
with good results It was the first com- 
mercial Insulin available in the United 
States Its purity, stability, and uniformity 
are characteristic 

SEND FOR PAMPHLETS ON INSULIN 
AND DIET CHARTS 

Eli Lilly and Company 

INDIANAPOLIS, U. S. A. 
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WHEREYER THE 
EYES: CAN ! 

penetratIe . . . 

Wherever the surgeon’s eyps can pene- 
trate, Operay Multibeam illumination 
precedes to light the way Into every £ 
cavity, in eveiry' surgical position, a £ 
pure white light, projected from many 

. angles that practically eliminates shadow There is no 

I ^ "spilled light” to torture the eyes of the surgeon or his 

^ assistant, and extreme maneuverability enables posi- 

U* - 7 tional changes instantly, operated outside the sterile area 

Operay Multibeams are today being used in Atner- 
tea’s finest surgeries Complete details and list of 
* installations -will be gladly furnished upon request 

fi/ OPERAY LABORATORIES 

j 7919 South Racine A\e , Chicago, Illinois 

OPERAY MULTIBEAM 

1 "Flexible as a Flashlight” 
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“At dissection, the oesophagus was found forming a sac or pouch reaching from 
two inches below the pharynx tq the cardia It contained by measurement two full 
quarts The cardiac orifice was found pervious but much contracted 

“The poor sufferer had been examined by Sir Astlej Paston Cooper, also by most 
of the medical men of this neighborhood, but he derived no benefit from the treatment 
recommended’’ At Sir Astley Cooper’s suggestion, it was treated by the passage of 
bougies Purton continues “On withdrawing the probang, I was a good deal alarmed 
by the degree of force by which it was retained fearing lest the cardiac orifice might 
be lacerated By gradual, but considerable repulsive force being used, it was at length 
withdrawn, and, on its passing the orifice, it made a report so loud as to alarm 
the bystanders ” 

Subsequent writers have added nothing to the descuption None have 
shown a better dramatic sense 

The next report was by Hanney in 1833, in the Edinburgh Medical and 
Surgical Journal 



Tig I — \ ray of infant which shows the Fig 2 — Showing typical dilatation and nar 

opaque meal has entered the first part of stom rowed oesophagus at level of diaphragm Opaque 

ach Normal cardiac orifice dilated oesophagus fluid has partially entered oesophagus Case not 

The meal was immediately rejected by a violent operated upon 
contraction of oesophagus 

There seems to have been some general interest m 1840, for three sepa- 
rate reports are to be found in that year by Rokitausky, Delle Chiago, Fano, 
and Lindau M Curveilher’s atlas m 1843 a picture is shown illustrating the 
disease By 1877 Zeuker and Ziemssen could collect reports of eighteen 
cases Neuman’s series of papeis in 1900 give the first comprehensive 
discussion of the subject, symptoms, methods of diagnosis, pathology and 
treatment He found, up to that time, seventy cases They are discussed 
under the title “E111 fach gleichmassige Erweiterung der speiserohre ” 

Following this case, reports appear rapidly in the medical journals, so 
that Theiding m 1921 collected 315 

Beyond this it is unnecessary to go, to show that the disease is frequent 
enough to be important as well as interesting It is not far from the truth 
to say that next to cancer it is the commonest disease of the oesophagus 
By idiopathic dilatation of the oesophagus is meant a considerable dilata- 

802 



FRANCIS A C SCRIMGER 


angle at its junction with the stomach That is termed the cardiac notch On the 
mucosal surface the notch is marked b3 a fold of mucosa and submucosa called the 
cardiac valve, though of itself it has no valvular action The right border of the 
oesophagus is continuous with the lesser curvature of the stomach The passage from 
the oesophagus to stomach is further marked by the change from the squamous 
epithelium of the oesophagus to the columnar of the stomach The average length of 
the tube is 25 centimetres, though it varies from 5 to xo centimetres from this The 
diameter, empty, is from 2 3 centimetres at the cricoid cartilage to 2 6 or 3 centimetres 
at the widest It is normally about 2 5 centimetres where it passes through the 
diaphragm 



Fig 5 — Case I Four and one half jears after operation oesophagus narrow nor 
mal uidth but still fills to 6 inches before opaque fluid begins to enter stomach 


The upper orifice is formed bj the lower fibres of the inferior constrictor muscle 
and belong more to the plnrjnx than to the oesophagus The anterior lip is thin and 
attached to the cricoid The posterior lip is formed by a band of striped muscle which, 
on contraction, closes the opening against the cricoid The muscular wall of the 
(esophagus consists of two lasers, an outer longitudinal and an inner circular The 
longitudinal fibres arise as a tendon, one quarter of an inch wide, from a vertical 
ridge on the back of the cricoid This gives rise to two muscular bands which are 
at first on the front of the organ, then diverge to pass down each lateral aspect, and 
gradually become a continuous muscular coat 

This arrangement is overlapped bj the inferior constrictor of the pharynx, or 
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From the standpoint of tins paper the onlj ph} siological interest is the act of 
swallowing 

The description is drawn largelj from Ilandbuch dci Nonnalen and Pathologichcn 
Physiologic 

There have been three main theories relative to the passage of food through the 
oesophagus First that it passed b> peristaltic action, second that it is squirted by the 
action of the pharvngeal muscles through a rigidly held tube, and third that it passes 

through, in men, by gravity and b> its 
weight overcomes the cardiac sphincter 
i This latter theory is of particular inter- 
est as it affects the understanding of the 
mechanics of idiopathic dilatation 

It can readily be shown that all 
three pla> a part It is easily under- 
stood that there is a squirt action of 
the pharyngeal muscle constrictors, but 
that both the peristaltic action and the 
weight of the food plaj a part, is made 
clear, when the rates of passage as be- 
tween fluid, semifluid and solid, are com- 
pared in the upright and the head-down 
position In the upright position, fluid 
passes a 1 most contmuouslj into the 
stomach through a rigidly held oesopha- 
gus and an open cardia, semifluid almost 
the same but more slowly, while solid 
food takes an appreciable time and can 
be seen to pass as a Bolus as by a peris- 
taltic wave In the reversed position a 
single swallow sta>s in the upper end of 
the oesophagus and successive swallows 
gradual!} fill the tube toward the cardia, 
while solid food is still propelled as by a 
peristaltic wave into the stomach The 
observation that fluid, m men in the up- 
right position, flows b> gravit} through 
the oesophagus into the stomach presup- 
poses the fact that the cardia is held 
open and offers no opposition to its 
passage 

The act of sw'allowmg though ini- 
tiated as a voluntary act becomes, dur- 

Tig 6 — \ raj of dogs oesophagus ten dajs after mg its execution, the swallowing reflex 
cutting of both vagi No food entered stomach . , 

CTsophagus uidelj dilated and filled with water and As has been mentioned, the oesophagus 
food is supplied by both vagus and sym- 

pathetic nerves, but what part the svmpathetic plavs is not definitely known and the usual 
antagonism of the para and s> mpathetic has not been demonstrated The matter is further 
complicated because the vagus holds both inhibitorv and motor fibres nor can a peristaltic 
wave be initiated b\ stimulation of the oesophagus at an} one point as it can in other 
parts of the intestine Stimulation of the central end of a divided vagus while the other 
is intact results not in peristaltic waves but a contraction of the whole muscles The 
peristaltic waves are none the less controlled bv the extrinsic nerves, and the orderly se- 
quence of the movements of the swallowing reflex are regul ited through a medullar} centre 
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small, or pencil-like It is this subdiaphragmatic portion which is of the 
greatest interest 

Out of 104 cases seen at operation or post-moi tem (Bull) fifty-two were 
described as normal, and fifty-two as altered Of the fifty-two altered, in 
the great majority the descnption suggests what has been found m each 
case examined by the author, namely, the dilated oesophagus extends to the 
diaphragm, but the subdiaphragmatic portion is small and pencil-hke, in 



Tig 8 — Microphotograph showing normal Auerbach plexus and contains four 
ganglia cells (Rake ) 


that sense contracted and the lumen narrowed, but -with no hypertrophy or 
thickening of the muscular coat In the dilated portion the muscular wall may 
be found as 111 Iiwm Mooies’ careful description of three cases either of nor- 
mal thickness, thinner than normal or abnormally thick from hypertrophy 
of the muscular coat and inflammatory thickening of the mucous membrane 
The lining mucosa may be smooth, but is often ulcerated and the submucosa 
thickened and infiltrated 
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that a paretic muscle does not hypertrophy, but as Clnzzola points out that 
does not dispose of the case 

First there are the pseudo-hypertrophies associated with loss of power 
There is the thickening of the wall apart from the muscular thickening, there 
is the analogy of the megacolon with hypertrophy and contraction but no 
advance of the contents and there is, above all, the fact that m the great 
majority of cases seen, no peristalsis can be seen under the fluoroscope so 
that while there may be conti action it may well have lost its coordinated 
sequence 

There has been great difficulty also in interpreting the experimental evi- 
dence of the cardiac innervation Many seemingly contradictory reports on 
the evidence of vagus and sympathetic stimulation are found, but the main 
trend of evidence points to the conclusion that there is both vagal and sym- 



Tig 9 — Microphotograph shoeing diseased 
plexus Nerve fibres replacement fibrosis but 
no ganglion cells (Rake ) 


Fig io — Microphotograph from Case II show 
ing changes described by Rake 


pathetic influence and that in general the action is comparable to that found 
elsewhere in the intestine and this in spite of the fact that peristalsis cannot 
be initiated by stimulation of one part of the oesophagus 

There is anatomical ground for believing that atony of the longitudinal 
muscle must result in an inability to open the cardia and that there a break 
in the parasympathetic paths would result in a loss of tone in the oesophagus 
permitting dilatation and an inability to open the cardia in rhythm with the 
swallowing reflex 

Ever recurring in the writings is the difference of opinion as between a 
primary spasm of the cardia and secondary dilatation of the oesophagus as 
behe\ed by Micuhcz, and an achalasia or failure to open as originally 
suggested by Meltzer Against the ptinciple of primary spasm of the cir- 
cular muscle of the subdiaphragmatic portion of the oesophagus, it is always 
argued first that an obvious stenosis never results in a dilatation of anything 
like the degree usually found in idiopathic dilatation, second, that there is 
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diaphragm, the bringing down and therefore the straightening out of the 
elongated oesophagus without touching the muscle as in the Heller operation, 
or opening the lumen as when an anastomosis is done The procedure is 
easily done and should be safe 

The idea of enlarging the opening m the diaphragm has been proposed 
before, first so far as I know, by Anthony Bassler in 1914 under the influence 
of Chevalier Jackson’s contention that the closure of the cardia is brought 
about by muscular bands derived from the diaphragm The procedure car- 
ried out in the three cases reported is as follows 

An incision as described by Marwedel in 1910, was made in the left 
paramedial line beginning about 2 niches above the ziphoid The muscles 
are cleared from the cartilages of the seventh, eighth, and ninth ribs and 
pushed laterally The cartilage of the seventh rib is cut through at the 
junction with the sternum, care being taken not to enter the pleura or peri- 
cardium The cartilages of the seventh, eighth, and ninth ribs are cut 
through at the costochrondal junction In this way a flap consisting of rib 
cartilages and diaphragm can be reti acted laterally exposing the left lobe of 
the liver The coronary ligament of the liver is then cut as far as may be 
necessary to turn the left lobe of the liver down and to the right This 
brings one to the fundus of the stomach and the subdiaphragmatic portion 
of the oesophagus Loose areolar tissue is cleared away, a large vein crossing 
the crura ligated and cut The opening through the diaphragm enlarged by 
cutting the crura The fingeis are then inserted through this opening and 
the oesophagus, which lies well over towards the right, freed from surround- 
ing areolar tissue and brought down through the opening for 2 inches or 
more In order to do this the right vagus nerve may have to be cut, but 
since the vagi form a plexus about the lower oesophagus this may be done 
without danger 

The edges of the enlarged hiatus are then sutured to the thickened mus- 
cular wall of the dilated portion of the oesophagus and the wound closed 
This procedure has been followed in three cases as the appended case reports 
will show 

Subsequent examination under the fluoroscope shows that fluid enters 
the oesophagus as before, fills to a varying point 4 to 6 inches above the 
diaphragm and then begins to trickle through the narrowed cardia into 
the stomach 

It is necessary only that food should be finely divided and well mixed 
with fluid After a meal it is advisable to take a quantity of water to 
prevent remnants of food remaining in the lower oesophagus 

Case Reports 

Case I — Miss I P, aged fort) -five Complains of difficulty in swallowing Onset 
sudden nine months previous to admission, with vomiting all food Sensation of food 
sticking under the sternum with choking sensation This has continued ever since 
Relieved by regurgitation of food Has graduall) got worse Feels hungry all the 
time and has lost weight 
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sutured to the edge of the enlarged hiatus It was fully two inches m diameter at 
this point The abdomen was closed without drainage 

From the time of the operation till the present, she has been able to swallow 
food normallj , provided it is finelj divided and well mixed with water She has 
regained her weight and strength 

X-ray plates (Fig 5) show the fluoroscopic picture nearly four and one-half 
years after operation 

The oesophagus has regained a nearly normal size, but still requires a 6-inch head 
of fluid column before food enters stomach 

Case III— Mrs B McD , aged fifty -eight jears, May, 1926 Difficult} in sw'allow- 
ng began about one year ago, more with solids than liquids Takes food till she feels 
full up Then by forceful efforts works the food down Sometimes during these 
efforts she regurgitates She then rests, fills the oesophagus again and again forces 
it onward The cesophagoscope reveals a dilated thoracic oesophagus and a closed 
cardia which was found to grip around a bougie 

Since 1926 she has had more and more difficult} in swallowing, with regurgitation 
of food In December, 1928, contracted influenza and was extremely ill, and could 
swallow no food At this time tube feeding was instituted She quickly learned to pass 
her own tube and has continued ever since She has lost 80 pounds in the past three 
icars 

Opciation Ma} 29, 1929 CCsophagoplast} Marw'edal’s incision The subdiaphrag- 
matic portion of the oesophagus was found to be about 2 centimetres 111 diameter The 
wall w'as not thickened The opening in the diaphragm was enlarged, the dilated por- 
tion of the oesophagus brought down At this point it was 2 inches in diameter and 
not notably thickened In order to bring it down the right vagus was cut Imme- 
diately following operation she was able to sw'allow normalh and she has continued to 
be able to do so No films available 
Case IV — J S , aged fifty-eight 

Histoiy 0} the picscnt illness — About one year previous to the operation he began 
to suffer difficulty in swallowing and what he took to be vomiting 

The onset W'as sudden but the course intermittent Graduall} the difficult} in 
swallowing became more severe and he regurgitated quantities of food mixed with 
mucus 

Pcisonal histoiy — The patient has been known to be diabetic for five years The 
diabetes in moderate degree requires to take insulin He used alcohol to excess The 
Wassermann was negative 

Opeiatton — Marwedel’s incision The subdiaphragmatic portion of the oesophagus 
was found to be about three-quarter inch m diameter The hiatus w'as enlarged, the 
oesophagus freed and brought down 2 inches below the diaphragm At this level 
the dilated portion w’as about 2 inches in diameter, the wall definitely thickened The 
right vagus nerve and a branch of it were cut to allow the oesophagus to be brought 
through Sutered to the edges of the opening 

Following this he swallowed liquid food freely X-ray before leaving hospital 
shows the oesophagus as before, but when the head of fluid reaches about half way up 
the chest fluid begins to enter the stomach 

He returned home and was well until he had a violent attack of vomiting lasting 
three da}s Reentered the hospital 

He vomited large quantities of coffee ground vomilus when taking no fluid by 
mouth Stomach washing demonstrated that the vomitus was from the stomach and 
that fluid entered the stomach 

His blood sugar rare and he showed acetone in urine Under the control of the 
diabetes and stomach washing the vomiting gradually ceased and he began to take food 
again X-ray plates 3 and 4 demonstrate the condition of the oesophagus still dilated 
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THE PYLORIC SPHINCTER AND DUODENAL ULCER 
23 y John P Deaver, jM D and Yerne Cerard Burden, iVI D 

op Philadelphia, Pa 

Chronic duodenal ulcer continues to occur without explanation or 
apology, and when we try to investigate its associated phenomena we find 
new wonders The incidence of ulcer is increasing and we know of no 
preventive measures All is not serene among those who treat the disease It 
may get well without any treatment, but of this we have grave doubt particu- 
larly as it applies to chronic ulceration Medical treatment undoubtedly can 
control symptoms but m our experience recurrence follows remission of 
treatment in the same fashion it does m the natural course of the disease with 
the exception that the period of absent symptoms is longer Once established 
there seems to be an inherent tendency to duodenal ulceration or to the 
underlying disturbance of which it is a sequel, so that, for a time, it may be 
held m abeyance, but reactivity of the lesion is resumed when the methods 
of control are withdrawn The results of surgical treatment in competent 
hands have been highly satisfactory The selection of patients for operation 
plays a large part in beneficial results Gastro-enterostomy for chronic 
duodenal ulcer especially in the presence of obstruction is one of the most 
satisfactory operations in surgery Improved diagnostic methods, especiall) 
the X-ray and the widespread familiarity with the symptoms of ulcer have 
led to earlier recognition Today, duodenal ulcer is operated on earlier by 
many surgeons and before the proverbial nine medical cures The results in 
these early cases from gastro-enterostomy are not so highly satisfactory and 
the immediate good results seem to dimmish as the post-operative period 
lengthens The reason for this we do not know Its investigation may uncover 
important therapeutic facts We suspect that in these early opeiated ulcers 
with unsatisfactory results the state of pathologic physiology of which ulcer 
is a sequel is a temporary affair, which, when it spontaneously rights itself 
leaves the patient with an unnecessary gastro-enterostomy The latter then 
may give rise to digestive derangements and symptoms and actually may 
favor the development of a marginal ulcer Medical treatment has its value 
When properly and faithfully followed, it may, in many cases, control the 
condition until the tendency to ulceration disappears The difficulties as we 
see them are that by no method can one select and eliminate the candidates for 
chronic duodenal ulcer and any process of selection by medical treatment must 
face the dire hazards of perforation and haemorrhage We cannot see the 
wisdom of partial gastrectomy for duodenal ulcer We admit that the indis- 
criminate use of gastro-enterostomy for every case of duodenal ulcer pioduces 
results which leave the surgeon in a position difficult to defend Gastro- 
enterostomy occupies a conservative surgical position Within the last four 
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investigators have confirmed the finding of Boldyreff that duodenal regurgi- 
tation occurs so commonly that it may be called a natural phenomenon 

Thus, it would seem that the normal stomach under normal control pro- 
duces a quantity of acid which is accurately regulated in keeping with diges- 
tive requirements and when, as the result of overacting stimuli, an excess of 
acid is formed the control mechanism of duodenal regurgitation provides the 
factor of safety 

Quincke m 1889 observed a child with a gastrostomy and noted that 
during fasting the pylorus often remained open for ten minutes during which 
tune bile and other intestinal fluids passed to and from the stomach This 
so-called duodenal regurgitation was later studied by Boldyreff who concluded 
that it was a natural phenomenon and ascribed to it a regulatory role in the 
control of gastric acidity The observation of Boldyreff has been widely con- 
firmed and generally accepted but his theory as to the natural control of gastric 
acidity has been questioned by the results of recent experiments The latter 
hold to the view that the noi mal stomach has c n inherent ability to control its 
own acidity But the stomach of an individual with duodenal ulcer does not 
exhibit normal function and there is a notable failure to control acidity If 
what Pavlov states is true regarding the secretory behavior of the stomach, 
then the state of hyperacidity must result from an overproduction of acid, 
that is, beyond or independent of digestive requirements combined with 
failure of some mechanism whose purpose is the control by neutralization 
of excess acid A number of investigators have made experiments on 
duodenal regurgitation in dogs by introducing into the stomach 200 cubic 
centimetres of o 5 per cent hydrochloric acid They found that the regurgita- 
tion of duodenal fluid into the stomach is a constant occurrence and that the 
late of neutralization of gastric acidity can be accurately measured That 
antipenstalsis 111 the duodenum is the force behind regurgitation is indicated 
by the X-ray studies of Salmond In 100 consecutive human cases he observed 
antipeiistalsis 111 the duodenum m ninety-three The actual regurgitation 
through the pylorus into the stomach he has been able to see in some twenty 
odd cases but this, he states, is difficult to detect Intragastnc pressure is 
normally below 10 centimetres of water while duodenal pressure is between 
10 and 15 centimetres of water In their clinical studies, W right and Medes 
found that regurgitation of duodenal contents into the fasting stomach oc- 
curred m 100 per cent of the cases and that it took place with special fre- 
quency as the stomach is emptied The purpose of regurgitation obviously 
is to neutralize excess acid and in the process the pancreatic juice is the mam 
factor Hepatic bile is neutral in reaction and usually acid before reaching 
the intestines 

The division between stomach and duodenum is sharply defined anatomi- 
cally and physiologically by the pyloric sphincter Formerly it was thought 
that this muscular ring had much to do with the emptying of the stomach but 
m this it actually plays a small part unless by dysfunction or fibrous contrac- 
ture a functional or mechanical obstruction exists 
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Therefore, it would seem that the mam efferent paths are in the splanchnic 
nerves They found that epmephrin (whose specific action is only on struc- 
tures supplied by true sympathetic nerves) induces contraction of the pylorus 
They conclude that the predominant reflexes from the viscera into these 
sphincters (cardiac and pylonc) under their experimental conditions, is motor, 
and if prolonged they became caidiospasms and pylorospasms 

From a study of the work of the above investigators we believe there is 
evidence to indicate that the constrictor fibres of the pyloric sphincter are sup- 
plied by the sympathetic and the dilator fibres by the vagal nerves It also 
seems well established that regui gitation of duodenal contents into the stomach 
is a natural phenomenon whose purpose it is to neutralize gastric acidity when 
the latter for any reason is produced in excess of digestive requirements The 
pyloric sphincter by its strategic position presides over and controls the mecha- 
nism of duodenal regurgitation 

Hyperacidity by which we mean a real excess of hydrochloric acid can 
arise only from an overactivity of the stimulus which produces normal acid- 
ity The main pathways for this stimulus are the vagus nerves since section 
of these nerves produces a permanent reduction in gastric acidity Temporary 
hyperacidity probably is of frequent occurrence and its control is by the safety 
mechanism of duodenal regurgitation One of the characteristics associated 
with duodenal ulcer is peisistent uncontrolled hyperacidity By means of the 
acid-test meal, patients with duodenal ulcer have been shown to have inade- 
quate or absent duodenal regurgitation For this the fault seems to lie with 
the pylonc sphincter which through failure to open (achalasia) or because of 
spasm acts as a hindrance to the needed reflux of duodenal contents into the 
stomach Is this disturbance of function secondary to and caused by the 
presence of duodenal ulcer 7 According to the views expressed by Hurst, the 
answer is in the affirmative He also explains the symptomatology of ulcer 
on the basis of dysfunction of the pylonc sphincter We are in agreement with 
the latter view but on the basis of our clinical experience and the researches 
of others we hold that the symptoms precede the appearance of ulcei and that 
such symptoms are the expiessions of a distuibed physiology of which ulcer 
is a sequel Every surgeon many times has had the expenence of opeiating 
on a patient who exhibited the chaiactenstic symptoms of ulcer but no ulcer 
by a most thorough search could be demonstrated Such instances particu- 
larly occur when the history of ulcer has been one of shoit duration These 
symptomatic ulcers are often cured by medical measuies Little rvonder that 
Moynihan v 7 as led to remark “The ulcer that cannot be demonstrated to the 
entiie conviction of the onlooker does not exist ” To the detnment of surgery 
v'e must admit that symptomatic ulcer has often been treated by gastro- 
enterostomy In these cases we have many times found the lesion m the 
appendix 

Most of the older work on the experimental production of peptic ulcer can 
be discarded In our opinion the experiments of Mann by which he regularly 
produced typical peptic ulcers m dogs by his method of surgical duodenal drain- 
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duodenum When a gastroenterostomy is made following the appearance of 
the ulcer after Mann’s surgical duodenal drainage the original ulcer promptly 
heals but a new ulcer usually develops m the jejunum opposite the anasto- 
mosis In patients with duodenal ulcer treated by gastroenterostomy and in 
whom symptoms were relieved Flman showed by means of the acid test meal 
that there was prompt and efficient neutralization of the acid 

It is our belief that in the development of duodenal ulcer two etiologic 
factors are at work, neither of which can cause the ulcer without the coopera- 
tion of the other One is hyperacidity by which we mean an overproduction 
of acid The other is spasm or achalasia of the pyloric sphincter Hyperacidity 
no doubt occurs periodically in many individuals who never develop duodenal 
ulcer for the reason that they have an efficient safety mechanism in duodenal 
regurgitation Likewise pylorospasm must be of frequent occurrence in many 
individuals paiticularly in those who harbor an intra-abdominal focus of infec- 
tion In these we often find the symptoms without the ulcer But when there 
occurs the combination of the two factors, that is, hyperacidity and pyloro- 
spasm, the offspring of this mating is ulcer We do not know the cause of 
hyperacidity The stimulus which produces it comes down the vagus nerves 
It is an exaggeration of the appetite 01 psychic phase of gastric secretion Less 
do we know of means to control it Perhaps complete mental and physical rest 
is the answer Indeed, patients with duodenal ulcer often experience complete 
symptomatic relief when the) are able to obtain physiologic rest It is an 
important part of the medical treatment of ulcer But life must go on and 
such treatment cannot be followed indefinitely We know that pylorospasm 
is often a reflex from an mtra-abdonnnal irritation In this way chronic ap- 
pendicitis '01 cholecystitis, the two most common foci of infection within the 
abdomen, may under proper conditions play a large part in the etiology of 
ulcer Pjlorospasm may also occui as a part of a geneial nervous disturbance 
which particularly affects stiuctures supplied by sympathetic nerves and is 
manifested by sympathetic overactivity The work of Crile along this line 
deseives seiious consideration He has advocated and practiced resection 
of the suprarenal glands for the cure of duodenal ulcer Many observers 
have noted that duodenal ulcer usually selects for its host an individual of a 
characteristic constitutional type 

The active treatment of duodenal ulcer when carried out along rational 
lines especially with regard to etiologic factois to be successful, must attain 
one important result namely, the contiol of hyperacidity In what better 
way can this be done than by restoration of the natural mechanism for neu- 
tralization ? This may be accomplished in an indirect manner by gastroen- 
tei ostomy I he results of this operation are not uniformly satisfactory when 
based on the exjierience of many surgeons Careful selection of jratients 
will improve the surgical results but what is to be done for those patients who 
fail to qualify for operation ? Must they seive an apprenticeship under 
medical treatment before being admitted to the operating room ? 

Many surgeons hesitate to recommend operation wlnyi the history of 
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remove completely all the muscle fibres in the anterior half of the sphincter 
These errors have an effect on the post-operative results 

During the years 192S, 1929, and 1930, ninety-one patients with duodenal 
ulcer were operated on Forty-four of these were treated by lemoval of the 
anterior half of the pyloriq sphincter In addition to the operation for ulcer, 
m many cases coincident lesions as appendicitis and cholecystitis received 
operative attention This report concerns the forty-four patients who had a 
demonstrable duodenal ulcer and in whom the anterior half of the pyloric 
sphincter was removed Four patients died in the hospital , one from respira- 
tory failure three days after operation, one from uremia ten days after 
operation, one from cardiac disease thirteen days after operation and one from 
peritonitis thirteen days after operation Of the remaining forty patients, 
thirty-five were seen and examined at regular intervals m the follow-up service 
of the Lankenau Hospital over a period varying from two months to three 
and one-half years after operation The examinations were made by members 
of the hospital staff Results of the examination were graded from one to four 
A patient who had complete relief of pre-operative symptoms was graded 
four while one who experienced little or no relief was graded one On this 
basis, twenty-six patients were graded four, five were graded three and four 
graded two It was noted that the improvement or relief of symptoms did 
not diminish as the post-operative period lengthened 

Fluoroscopic examination of the stomach after an opaque meal was made 
in sixteen patients during the course of the observations in the follow-up 
service In all patients it was noted that the emptying time was normal or 
slightly accelerated although in many of these the pre-operative study had 
shown delayed emptying or actual retention It was difficult for the rontgenolo- 
gist to give a definite opinion regarding direct signs of ulcer m the duodenal cap 
because of the confusion arising from the proximity of the operative site In 
all patients except three the indirect signs of ulcer had disappeared Post- 
operative gastiic analysis by means of the fractional test w r as carried out in a 
sufficient number of patients to determine that there was no significant change 
from the pre-operative findings We do not attach much importance to these 
results for the reason that the usual fractional analysis after a test meal gives 
little positive information regarding duodenal regurgitation and the actual 
concentration of acid entering the duodenum Important evidence regarding 
the efficacy of the operation on the sphincter in restoring duodenal regurgita- 
tion could be obtained by means of the acid test meal This we have not done 
but propose to do it in future cases At the present stage we can only say 
that regardless of laboratory studies the operation has given symptomatic 
relief 

Conclusions — It seems that duodenal ulcer usually occurs m individuals 
who have a constitutional hyperacidity From experimental and clinical studies 
it seems that acid is the direct causative factor in the initiation and maintenance 
of duodenal ulcer That all individuals with temporary or persistent hyper- 
acidity do not develop ulcer is probably due to the safety control mechanism 
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HAEMANGIOMA OF SIGMOID AND COLON 

By Frederic W Bancroft, M D 
of New York, N Y 

FROM Tilt SURGICAL SERWCE OF THE FIFTH WEMJE HOSPITAL 

Hemangioma of the large bowel is a relatively rare disease Neverthe- 
less the mortality has been so high and the operative results so unsatisfactory 
that the report of a case with a satisfactory cure seems justified In the case 
to be reported the area of the tumor corresponded to the distribution of the 
superior hsemorrhoidal vein Assuming that there would be a free venous 
communication between the vein and the dilated areas of the tumor, a plan 
was devised for obliterating the venous sinuses — with resultant cure The 
details of the operative procedure, colostomy and later closure of the 
colostomy are described in the case report in the latter part of this article 
A search of the literature for haemangiomas of the colon show few re- 
ported cases 

The end-results of these cases showed that death occurred from haemor- 
rhage, or resection or permanent colostomy were performed to relieve the 
symptomatology As the disease is usually congenital, the symptoms of 
bleeding occur in early life, and as a result the normal activities of youth 
are restricted and the outcome is indeed tragic 

Pathology — If one accepts the theories propounded by Virchow, Ribbert, 
and Fraser that haemangiomas are localized encapsulated tumors it is ques- 
tionable whether one can definitely classify the vascular tumors seen in the 
large bowel under the terminology of haemangioma 

Fibbert, working on cavernous angiomas with particular reference to the 
small telangiectatic tumors of the skin and the cavernomas seen in the liver, 
states that the tumor, consisting of vessels with tlnn walls surrounded by a 
connective tissue stroma containing few cells has no direct connection with 
the capillaries of the normal surrounding tissue There is no interconnection 
with the surrounding vessels, no indication that the dilated lununa gradually 
contract to merge with the capillaries or possibly have developed from them 
1 Ins impression, according to Ribbert, is absolutely not changed by the fact 
that artenal vessels enter while venous vessels emerge from angioma or that 
individual sections demonstrate this communication Ribbert also says that 
there is no justification for assuming that originally the vessels of the 
Hemangioma were the normal pait of the vascular system and developed 
later into a tumor He believes that the vascular complex producing the new 
growth v'as an independent entity from the beginning and not a preexisting 
dilatation of normal vascular channels Virchow^, Rindfleisch, and Ribbert 
believe that cavernomas are due to the primary development of connective 
tissue infiltrating the surrounding tissues gradually without any distinct mi- 
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extent infiltration occurs in muscle, the tumor extending between individual 
muscle fibres Where neives are present the sheath of the nerve is invaded, 
and there is a spread inwards between individual nerve fibres 

3 — The Development of the Cavernous Type of Hcrmangwma — If the 
embryonic capillary tissue develops a connection with the circulation, the 
cavernous type of hsemangioma may result The original embryonic capillary 
vessels become distended, probably from the passage through them of the 
circulating blood under some degree of pressure The lining endothelium be- 
comes very much thinner, and the cavity is filled with blood, which, judging 
from the character of its corpuscular elements, is in active circulation In 
this last respect the contents of the cavernous hasmangioma differs very mark- 
edly fiom that of the capillary type, the corpuscular contents of which are 
cithei imperfectly developed or degenerated It is the exception to find a 
tumor in which the cavernous change has become general , in almost every in- 
stance, if the cavernous tumor is present, it is associated with the capillary 
type, and with varying changes in transition between the two 

4 — The Development of the Compact Type of Hcrmangwma — If, for 
some reason, the endothelial cells lining the capillary type of tumor take on 
active proliferation, the compact type of hremangioma may develop Generally 
the proliferation is perivascular in type, occasionally it is endovascular, the 
cells projecting in papilla-like ariangement, and becoming arranged m con- 
centric masses and whoils The development of the compact variety of 
haemangioma is accompanied by a localization of the tumor 

In our case, where no specimen was removed for examination, it is diffi- 
cult to state whether or not the diffuse cavernous dilatation of the vessels 
was m truth a tumor growth or a dilatation of existing vessels As can be 
seen in the illustration there was no sharp demai eating line between the 
angioma and the normal bowel Throughout the area of about an inch and a 
half there was a gradual transition from dilated to normal vessels Also it 
was obvious that there was a free, open communication between the superior 
haemorrhoidal vein and the dilated vessels within the lumen and on the sur- 
face of the affected colon 

Symptoms — As can be seen in Chart I the most prominent symptom in 
the cases reported is repeated bleeding from the rectum, often beginning m 
infancy As a result, a true anaemia occurs, frequently associated with 
asthenia and cachexia The haemorrhages may be small, or sufficiently mas- 
sive to cause exodus In a number of cases haemorrhoidectomy has been per- 
formed without satisfactoiy cure In one case intestinal obstruction was 
created by a pedunculated submucous angioma 

Summary of Reported Cases 

Case I Reported by Barker, 1883, male, forty- five years of age Symptoms — 
Diarrhcea with hiemorrhage , occasional constipation Duration — “Since boyhood” 
Treatment Injections of Tr Fer Perchlor Rest in bed Results — Death N a; void 
growth in lower rectum 
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be suspected If the angioma occupies the rectosigmoid, the diagnosis may 
be readily made from the appearance as seen by proctoscopic examination 
Unless there should happen to be a pedunculated tumor X-ray is of little 
importance from a diagnostic point of view 

Case Report— B L, male, Russian Jew, born in the United States, aged seventeen 
First admission to Fifth Avenue Hospital March 12, 1930 Chief complaint —Bleeding 
from rectum Since fifteen months of age patient has complained of frequent attacks of 
bleeding from the rectum He has had no pain except when passing a constipated stool 
Has periods of diarrhoea and constipation, and stools always appear streaked with very 
dark blood At times when he has diarrhoea he passes bright red blood, which vanes in 
amount from a quarter to a half glass at a time There are times when he uses mineral 
oil, when he has very little bleeding These times he may bleed only once out of about 
ten times 

Past Hist 01 v — Diphtheria as a child At four years of age had an operation for 
h'emorrhoids , and other rectal operation, of which he is not quite certain, at about six 
years of age Becomes short of breath on exertion, and has had fainting sensations and 
has fainted occasionally after any muscular exercise His best weight has been 142 
pounds , at present he weighs 130 Has never been able to exercise on account of 
faintness 

Physical Examination — Pale, slender youth Eyes react to light and accommodation 
Pupils are equal Mouth in good condition Tonsils absent Lungs clear throughout 
Heart Regular rhythm, fair quality Has a powerful beat with P M I within mid- 
clavicular line in fifth interspace No irregularity or murmurs Abdomen negative 
Some gas in intestines noted 

Digital Examination — There is no enlargement of the prostate, or noticeable lvemor- 
rhoids There seem to be a few tabs of mucosa just within the sphincter 

Laboiatoiv Examination — Unite — Specific Grawty, 1020 Very faint trace of 
albumin Microscopic negative Blood Count — Haemoglobin, 32 per cent, Red Blood 
Cells, 2800,000, White Blood Cells, 6,500, Polynuclears, 77 per cent , Lymphocytes, 23, 
Achromia, Aniscystosis , Poikilocy tosis Blood Clotting Factois — Prothrombin, 10, 
Tibrinogen, 064, Antithrombin, 10, Platelets, 370,000, Disintegration, 40 per cent, 
Index 0 6 

Pi octoscopic Examination, March 12, 1930 — Sigmoidoscope admitted without meet- 
ing any obstruction for ten inches Examination reveals a red, beefy mucous membrane, 
with areas of blue cystic spaces beneath, and thin, smooth mucous membrane extending 
upward as far as can be seen through the sigmoidoscope and downward to the sphincter 
am There are two small h'emorrhoids just within the sphincter 

Diagnosis — Congenital angioma of the rectum 

A similar proctoscopic examination had been made two weeks before admission, and 
the patient referred to Dr Harvey Stone, 111 Baltimore, with a request for his opinion, 
without the author ha\mg stated his own diagnosis 

Following is the report from Doctor Stone “The boy has two distinct lesions which 
may, or may not, be related to each other There is a fairly large and vascular internal 
hemorrhoid just to the left of the posterior commissure, and a smaller one further to the 
left of this In addition to that, the rectal mucous membrane from just above the valves 
to ten inches up (which was as far as I could see) presents a curious condition The 
veins are greatly dilated and engorged and tortuous They stand out like blood splotches 
against the pale mucous membrane I think this is a congenital angioma 

Comment — A boy of seventeen years of age presented himself for treat- 
ment, having had repeated bleeding from his rectum since fifteen months of 
age He had a marked secondary anaemia and suffered from repeated bleed- 
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ligature placed about it and tied A needle attached to a hypodermic syringe was inserted 
into the lumen of vein distal to ligature and xo cubic centimetres of 40 per cent sodium 
salicylate injected, very little spilling It appeared to the operator and his assistant that 
shortly after this the purplish color of the intestines became lighter— almost pink Ves- 



Fig 1 — Artist s sketch rtnde at operation Exposure of superior hzemorrhoidal vein 
through mesial sheath of meso sigmoid Upper portion shows gradual transition of the 
tumor into normal bowel 

sels felt firm The vem was again ligated below insertion of needle and the peritoneal 
cavity’ washed out with saline The rent in the mesosigmoid was closed with chromic 
suture A left McBurney incision was then made, incising skin and inserting Kelley 
clamp and spreading it so as not to split aponeurosis of oblique muscles any more than 
was necessary Tape about the sigmoid was drawn up through this incision and the 
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Tig 2 Artists sketch taken at operation Injection of the superior li'emorrhotdal -vein 

-with sclerosing solution 
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Heh crstine, F, Jr H-emangioma of the Intestine Annals of Surgery, vol Kxvin, 
pp 42-47, 19 23 His own case in small intestine, but summarizes Tuffier’s, Hart- 
man’s, and Dujarier’s cases (qv ) 

Hartman (Case) Bull et mem Soc de clur de Par n s, \ol xxxix, p 284, 1913 
Henmg, and Schutt Em Fall von diffusem, kavernosem Hamangion des Mastdarms 
Mitt a d Grenz d Med u Chtr , vol xxxvi, pp 235-242, 1923 Cites earlier cases 
Kausch, W Ueber Varicose und Cavernose des Mastdarms, Verhandl d deutscli 
Gesellsch f Clur, vol xlin, Pt 1, pp 243-245, 1914, Em kavernoses Angiom des 
ganzen Mastdarms (Mastdarm-exstirpation in funf Zeiten) Mitt a d Grenz d 
Med u Chir , vol xxix, pp 399-423, 1916-17 Say s he has only found one similar 
case m the literature — that of Barker (qv) 

Marsh, H (Case) Lancet, vol 1, p 637, 1883 Reported during discussion of Barker’s 
case 

Reichel, P , and Staemmler, M Die Neubildungen des Darmes Stuttgart, Enke, 1924 
(Neue deutsche Chir 33a) Htmangioma, pp 282-284 Bibliography, p 372 
Tuffier Angiomes de l'lntestin , angiome de l’S lliaque aves hemorragie profuse Bull 
et mem Soc de chir de Par n s , vol xxxix, pp 268-275, 1913 
Bensaude, Raoul, and Antoine, Edouard Diffuse Cavernous Angioma of the Rectum 
Archives des maladies de l’appareil digestif, vol xm, p 1, January, 1923 
Fraser, John Haemangioma Group of Endothelioblastomata Brit Journal of Surg , 
vol vn, p 335, 1919-1920 

Hume, Graydon O Haemangioma of the Rectum Guy’s Hospital Gazette, vol xxxvi, 
p 360, September 2, 1922 

Lynch, J M , and Felsen, J Tumors of the Colon and Rectum, New York, 1925 
Rankin, Fred W Surgery of the Colon D Appleton and Co , 1926 
Ribbert The Structure, Growth and Origin of Angiomas with Notes on Cystic Develop- 
ment (Ueber Bau, Wachsthum and Genese der Angioma nebst Bemerkungen uber 
Cystenbildung) Arch f path Anat u Physiol , vol cli, pp 381-401, 1898 
Rindfleisch Text-book on Pathologic Tissues, p 504 
Virchow Pathologic Tumors, vol 111, p 394 
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in the hands, however On palpation the hands felt cold and on measurement of the sur- 
face temperatures a verj sharp vasoconstrictor gradient in the hands was evident The 
palmar surface of the fingers registered a temperature of 22° when the room tempera- 
ture was 194° C The surface temperature at the wrist was 285° C and m the lower 
arm was 295° C This patient had never had any s>mptoms aside from coldness of her 
hands which she herself had noted 

This is a much greater degree of vasoconsti iction than most individuals 
will show in the fingers under ordinary conditions with a 100m temperature 
of 19-20° C It is difficult to get evidence of spasmodic attacks in these 
people, many of whom give a story of cold hands and cold feet most of the 
time It may be that this is a mild type of reaction which in its more severe 
forms presents the angiospastic attacks which we call Raynaud’s disease 
But it seems hardly legitimate to classify this as Raynaud’s disease although 
the difference may be only 111 degree 

Idiopathic Paioxysmal Aitenospasm ( Raynaud’s disease ) — There have 
been a numbei of patients with paroxysmal arterial spasms not due to 
some other disease or injury Such attacks usually come on 111 cold weather, 
but sometimes also during the warmer parts of the year These patients 
are completely relieved between attacks at which time upon examination 
they seem to have normal blood-vessels The areas involved usually are 
symmetrical ones on the hands, the feet, or both The degree of involvement 
ranges fiom a mild one with transient dead fingers or toes to a severe one 
111 which attacks of ischaemia are frequent and prolonged, ultimately ending 
111 gangrene of one or more digits It is possible to bring on typical attacks 
by exposure of the extremities to a proper degree of coldness , or by allowing 
rapid evaporation of moisture from the exposed extremities The attacks are 
often accentuated by reflex painful, or psychic stimuli , or may be started 
by such stimuli when the environmental conditions are suitable The fol- 
lowing three case histories bring out certain points which we wish to 
emphasize 

Case II — E D J , Strong Memorial Hospital, No 45225, a forty-six-v ear-old house- 
wife, had been having attacks in which several fingers became white, cold and numb 
during the past eighteen months The fingers involved remained cadaveric or deeplj 
cjanotic for one-half hour or more at a time and then the circulation gradually returned 
to these areas accompanied bj a tingling sensation There was no pain during the 
attacks but the 1m olved fingers were hypersensitive immediately afterwards , on two occa- 
sions there has been aching in the arm Also the attacks were much more apt to occur 
m cold weather or when she got her hands 111 cold water, though the low temperature 
was b\ no means the onh factor in initiating them The patient had noted herself that the 
attacks W'ere more numerous when she was ner\ ous , and they frequently occurred upon 
awaking in the morning There had been no trophic changes but she was not able to 
carrj out as well-skilled movements with the fingers such as in the use of a needle 
unless she had warmed her hands in warm wrnter first Her feet suffered similar 
changes but the attacks here were less noticeable to her 

Pulsation m all major vessels m the extremities was good even during the attacks 
A number of attacks were seen 111 the clin.c involving especiallj the right index and 
middle fingers and the thumb Such attacks were induced bv immersion of the hands 
in cold water of the proper temperature However, the} were not uniform!} reproduced 
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, ■^ I< ? 2 Case II Raynaud s disease Surface temperature of the fingers after immersion for ten minutes in water bath at 15 0 C Note that 
the ngnt thumb index and middle fingers which were the ones chiefly involved in this case, recovered their temperatures very much more slowly 
than the corresponding ones on the left hand and the ring and little fingers on both hands 
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frequent when she was neivous Objectively, we were able to bring on clear- 
cut mild attacks of ischemia by psychic, painful 01 leflex stimuli as described 
in the history 

Case III — C H D , Strong Memorial Hospital, No 46368, a salesman, aged fifty- 
eight, came to the hospital on April 20, 1931, having had a variety of treatments for 
Raynaud’s disease during the past nine years The onset of symptoms was abrupt, noted 
first in the toes but soon appearing m the fingers The attacks consisted of sudden 
painless pallor of the digits, followed by prickling, numbness, and aching, and by an 
intense cyanosis Moderate cold (as cool tap water) would bring on an attack Spon- 
taneous recover} occurred after a varying interval of one-half to two hours The 
attacks were much more frequent in cold weather but he was not entirely free from them 
during the summer The involvement was symmetrical, and soon after the onset of the 
trouble the fingers became more severely affected than the toes Five years ago he had 
had a small spot of dry gangrene on the tip of the right ring finger lasting three months 
Three years ago, there was a recurrence of ulceration at this point which did not 
entirely heal for two years During the past winter the attacks had become more severe 
and in the feet the area of pallor and intense cyanosis had extended back over the 
metatarsals instead of being limited to the phalanges 

A significant point in the histor} was that the attacks w'ere very often brought on by 
some unexpected event Thus if he had been sitting quietly reading for an hour or more 
in a room of moderate temperature and the telephone suddenl} rang, an attack would 
frequently be initiated His fingers would become cyanotic before he could reach the 
telephone This important effect of ps}chic stimuli in bringing on attacks w'as clearly 
demonstrated several times while the patient was in the hospital Thus, the first trip to 
the constant temperature room (no cooler than the temperature of the room from which 
he had come) , the introduction of a h> podernuc needle , or even the description of a 
perineural injection that was to be carried out initiated sharp arteriospastic attacks On 
the morning that the patient was to be shown to the students on rounds, Ins hands were 
exposed on the porch for an hour in order to bring out the typical appearance In spite 
of the fact that it was a cool morning when we came to see him after this period of, 
exposure the hands show'ed only a slight cyanotic tint, in fact as a demonstration of ail 
attack of Raynaud’s disease their appearance was at this point a complete failure As 
soon as the group assembled about his bed the color of the bands immediately began to 
change and they became profoundly cvanotic within three minutes The different attacks 
observed during his sta\ m the hospital varied in severity and duration In them the 
whole hand became cyanotic but the fingers were most intensely so the distal two-thirds 
being a bluish black in the more severe attacks In a typical one of the latter, the right 
ulnar nerve was blocked with no\ocaitie, anesthesia being complete within ten minutes 
By the time sensation in the ulnar areas was lost, blotches of red had appeared in the 
anesthetic area of the palm and at the base of the little finger During the next fifteen 
minutes these spread to include the whole of the ulnar area in the palm, the proximal 
and part of the middle phalanx of the little finger, and areas on the ulnar side of the 
proximal phalanx of the ring finger (Fig 4 ) The rest of the hand as well as the other 
hand remained cyanotic Hie terminal phalanx of the little finger became lighter in tint 
but did not lose its cyanosis The temperature on this finger rose a maximum of 2° C as 
compared wuth an increase of 5 0 C in the anesthetized area of the palm The color of the 
distal half of the ring finger did not change from its profound cyanosis and no difference 
in the tint of its ulnar and radial sides was discernible although the former was anesthetic 
and the latter was not There w'as no increase in the surface temperature of the distal 
phalanx of this finger The next day the right posterior tibial nerve was anesthetized bv 
perineural infiltration just below the internal malleolus The cyanosis m the hands which 
was only moderate before the injection was intensified for several minutes immediately 
after this procedure The patient had been under observation in the constant temperature 
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room for an hour previously and the soles of the feet were cold and markedly cyanotic 
Amesthesia was evident on the plantar surfaces of the foot and toes m twelve minutes 
About five minutes later redness appeared on the heel and sole of the foot and slowly 
progressed over the metatarsal heads and onto the toes The tips of the first, second and 
third toes remained blue for twenty minutes after amesthesia was established, but the 
cyanosis here finally disappeared and the whole anaesthetic area became a bright pink in 
sharp contrast to the violet color which persisted unchanged on the sole of the other 
foot (Fig 5 ) The temperature in the airesthetized toes rose more slowly than normally 
but increased 9° C and came to within one degree of the normal vasodilatation level 

This case likewise would be questioned as Raynaud’s disease by some 
physicians because of his age and sex There was nothing to make one 



R IC S Case III Ra>naud’s disease Effect of blocking the right posterior tibnl nerve (A) 
iietore injection (B) Half an hour after injection cyanosis has been displaced by hyperemia 
e\er> where except the second and third toes and the tip of the first toe (C) Ten minutes later 
the cyanosis has disappeared from these residual areas The ejanosis in the left foot (like that of A) 
remained unchanged throughout 

suspect thrombo-angutis and m every regard the ischaemic attacks were 
characteristic Here, again, the patient volunteered information that any 
unexpected event was likely to start an attack m his hands, and we were 
able objectively to cause obvious arterial spasm in the hands by psychic and 
by painful stimuli 


Case IV F C B, Strong Memorial Hospital, No 38360, a thirty-two-vear-old 
clerk, came to the clinic m September, 1930 Since the age of twelve he has had attacks 
of extreme ejanosis 111 the bands and feet, brought on principally by exposure to cold 
Ten years ago the second toe of the left foot became sore and ulcerated and for four vears 
it was impossible to heal this lesion Six jears ago a left periarterial sj mpathectomy 
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uis done and when this did not improve the condition of the toe, the latter was ampu- 
tated The wound healed without complication The lateral side of the left foot had 
ulcerated on seicral occisions but had alwajs healed slowdj The hands also were subject 
to attacks of ejanosis but lnd not shown anv trophic disturbance The patient had to 
protect his hands and feet m cold weather Following a very severe attack he had 
some pain 

The patient was obese, with scanti hair and a feminine habitus His appearance 
suggested hypopituitarism though the X-ray of the sella was normal We have seen the 
patient m several attacks during which the feet became extremely cyanotic and the hands 
tnarkedlj so During the attack good pulsations in the major vessels of the extremities 
were palpable An attack was brought on In exposure in a cold room After the fingers 
had become deeplj cyanotic and the soles of the feet nil intense blue, the left posterior 



Fig 7 — Case IV Raynaud s disease Effect of blocking tile left posterior tlhl'll nerve Tins 
ncure illustrates the stages in the rtcoveij of the left foot shown in I lg 6 (A) Ten minutes after 

injection of nerve Areas of red appearing in the sole of the foot and the great toe (B) About 
twpnty minutes after nerve injection c>anosis had disappeared completed from die whole sole of he 
toot and toes except the end of the third toe This still was deepl> cjanotic (C) Tluity minutes after 
nerve injection the c>anosis on the third toe had also completely disappeared 

tibial nerve was blocked bj the injection of novocaine about it In file ni nutes areas 
of bright red sharph contrasting with the deeply cjanotic background appeared on the 
sole of the foot and soon afterwards also in the middle of the plantar surface of the great 
toe These islands of red color spread graduallv until the whole plantar surface of the 
foot except the third toe was a bright red About twentj minutes after the induction 
of the aii'esthesia, this digit also slowly became as bright red as the rest of the foot 
(Tigs 6 and 7 ) The sole and heel of the right foot (unmjected) remained cyanotic 
throughout to the end of the two-hour observation period Spontaneous recover} had 
occurred 111 a few areas on the toes, particularly the fourth toe which had become a fairly 
bright pink The surface temperatures in the aircsthetic area came up to the normal 
vasodilatation level while the temperature of the toes on the unana:sthetized side remained 
between 21 5 C and 23 0 C, room temperature being 20° C (Fig 8 ) This vasomotor 
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nerve Recovery of color from the pallid or cyanotic to the pink phase takes 
place in the same patchy, slowly advancing way as it does when there is 
spontaneous recovery from an attack The surface temperatures may slowly 
mount to the normal vasodilatation level , or the level may not be reached m 
certain severe cases 

It seems certain from these studies that the essential abnormality m 
Raynaud’s disease is a local hypersensitiveness of the peripheral smaller ar- 
teries to cold as Lewis has emphasized There is no sudden release of spasm 
as one would expect on paralyzing the central vasoconstrictor mechanism 
by conduction block anaesthesia It may be significant, however, that spasms 
provoked by cold usually occur only m the areas which normally exhibit a 
vasoconstrictor gradient From our observation we are inclined to stress the 
importance of the vasoconstrictor influence m this condition more than Lewis 
has in his writings The voluntary subjective histories of initiation or 
accentuation of attacks by nervous factors in these patients has been sub- 
stantiated by objective tests in our hands m a sufficient number of instances 
to make us believe that the vasoconstrictor mechanism also has an important 
role, though peihaps usually a secondary one Thus our opinion is that 
Raynaud’s disease is not primarily due to an abnormality in sympathetic 
innervation, yet that the majority of the attacks except m the most severe 
cases are initiated or accentuated by vasoconstrictor stimuli under the ordinary 
living conditions of these patients We have not seen a case of Raynaud’s 
disease where regional anaesthesia failed to cause some improvement m the 
circulation to the ischaemic extremity, though in the more severe cases, the 
most distal part of the extremity might remain uninfluenced by it The more 
or less extensive relief afforded by suigical removal of vasoconstrictor 
influences also tends to bear out this opinion We feel, therefore, that there 
is a proper justification for radical surgical attack on the sympathetic system 
in severe cases provided that it can be shown by appropriate tests that the 
surface temperature m the involved digits can be brought nearly to the 
normal vasodilatation level (This is also in agreement with Lewis’s opinion 
though he does not give it much prominence ) On the other hand, it is 
futile to operate on every case of Raynaud’s disease with the expectation of 
a complete cure When the hypersensitiveness to cold is so pronounced that 
release of vasoconstriction by appropriate tests fails at ordinary room 
temperatures to raise significantly the surface temperatures in the digits, a 
poor result must be inevitable from any operative procedure We believe, 
then, that in typical Raynaud’s disease there is a dual control operating to 
cause spasm of the peripheral vessels The essential defect is a hyper- 
sensitiveness of the peripheral vessels to cold But the vasoconstrictor 
influences are powerful in bringing on and keeping up attacks and their 
removal may be effective m prevention 

Angiospasm m Functional and Oigamc Nervous Disoideis — The func- 
tional and organic nervous system disorders may at various times exhibit 
derangements of the vasomotor mechanism to the extremities We have 
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The interesting feature m regard to this patient was that the surface 
temperatures in the left toes were constantly two degrees cooler than in the 
right After blocking the left posterior tibial nerve, however, the tempera- 
ture of the left foot came up to the normal vasodilatation level and there 
was no evidence suggesting organic disease of the blood-vessels (Fig 9 ) 
Evidently then, m this case of post-traumatic hysteria, there was an increased 
vasoconstrictor tonus in the involved foot It would be of interest to know 
whether hysterical manifestations m an extremity are regularly accompanied 
by a similar increased vasoconstrictor activity or whether this was a for- 
tuitous feature in this instance 



^ IC V> 7 A'- 1 '; , Traumatic hysteria Surface temperatures on the toe of the affected side 
remained 2 1 below that of the unimoUed side After blocking thq left posterior tibial ner\e 

the temperature rises sharply abo\e that of the normal foot and reaches the normal vasodilatation 
let el 

Case VII M S , Strong Memorial Hospital, No 8919, a sixtv-three-year-old 
housewife, with moderate general arteriosclerosis and occasional symptoms of cerebral 
arteriosclerosis, had a Colles fracture of the left wrist m April, 1930 Following this 
she had numbness and pain in the left thumb, the index and middle fingers The pain 
increased and became burning in character The application of cold to the peripheral area 
produced very intense pain, so that at home she constantly wore a woolen sock over this 
hand This effect of cold was verified in the clinic by putting the patient’s hand in water 
at 13 C for ten minutes which produced an intense pain and from which the involved 
fingers recovered their temperatures more slowly than the corresponding areas of the 
opposite hand This was a tjpical causalgia of so severe a degree that alcohol injection 
was resorted to The median nerve was blocked just above the wrist, it was found that 
this nerve had become adherent to the callus at the site of the fracture in the ulna 
Antesthesia has persisted and the patient has remained free of pain for six months since 
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Case IX— C A E, Strong Memorial Hospital, No 30176, a forty-three-year-old 
laborer, injured the index, middle and ring fingers of the right hand on October 16, 
1929, by getting them caught between two heavy stones There was considerable pain 
and nausea following the accident, but the skin was not broken and the patient kept 
on working No particular symptoms were noted by the patient for four or five days 
at which time the injured fingers began to ache and became extremely sensitive on 
exposure to cold Tactile stimuli in this area also became painful After exposure to 
cold, the involved fingers became a deep blue Two weeks after the accident he stopped 
work on account of the pain in these fingers We saw him first on December 3, 1929, 
when he had come in out of the cold weather The distal two phalanges of the ring 
and middle fingers on the right hand were a very deep blue and at first glance appeared 
gangrenous The rest of the hand was of normal color On putting his hand under 
the warm tap water the intense cyanosis disappeared completely and was replaced by 
a bright pink color On another day in a warm room a difference of three degrees in 



Tig 10 — Case IX Angiospasm post traumatic (A) Fifteen months after trauma the effect 
of cold brings out isch-emic areas on the ring and middle fingers of the right hand (B) The 
angiospasm entirely subsides at ordinary room temperature Cio° C ) 

the temperatures of the index, middle and ring fingers from the corresponding ones on 
the left hand was measured, while the temperatures of the little fingers were within one 
degree of each other In a cold room this difference in temperatures between the involved 
and unirn olved fingers became considerably more Hot and cold contrast baths to the 
part and Bier’s hypenemia were prescribed Under this treatment his fingers improved 
somewhat and with the coming of warmer weather in the spring ceased to bother him 
The following winter, however, with the advent of cold weather, he had a recurrence 
of his trouble limited to the terminal phalanges of the right ring and middle fingers 
In these areas the ischaemia brought on by cold become so intense that anaesthesia was 
produced, on one occasion to such a degree that, without realizing it, he burned the tip 
of his middle finger 

On January 3 °, 1931 , fifteen months after the original contusion, he came into 
the hospital on a cool morning with an attack of intense pallor involving the terminal 
phalanges of the right index and middle fingers with a narrow band of marked cyanosis 
proximal to this (Fig 10 ) This area was 6° C colder than the corresponding area 
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of the opposite hand At ordinarj room temperature (19° C ) however, this angiospasm 
rapidly subsided and the temperature in this area came up to the same level as on 
the opposite side The patient was again exposed to cold bringing back the difference 
The right median nerve was blocked and the temperature rose rapidly to the vasodila- 
tation level m the middle fingers going 4° above the temperature of the corresponding 
finger on the uninvolved and uninjected side (Fig 11 ) The patient has been followed 
and, with the coming of warm weather again, is free from symptoms 

Some of the outstanding points to be noted in angiospasm following 
trauma are (0) The hypersensitivity to cold, ( b ) the long duration of the 



Tig 12 — C° sc A Venospasm The principal lesion in the 
attach is on the left middle finger which is tense congested and 
elciated Tbo\e the surrounding le\el 

vascular spasm after the acute affects of the trauma have subsided and the 
injured tissues have been repaired by scar, and (c) the fact that this pre- 
disposition to angiospasm may pass into a latent stage and remain dormant 
foi a long interval to be brought out again by certain conditions, particularly 
by cold I he frequency with which some degree of angiospasm follows many 
different types of trauma convinces us that an increased vasoconstrictor activ- 
ity is a fundamental response to trauma and scar formation We see this 
reaction definitely in causalgia when a nerve trunk is involved in the scar , 
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We have advised the patient to have the left median nerve blocked bv novocame 
m order to determine whether this would relieve the congestion and pain but she 
did not consent to this 

Examples of true angiospasm on the venous side are certainly rarely 
recorded m the literature, and little is known about their cause and natural 
history In this case it was our opinion and that also of the neurologic con- 
sultant that the venospasm was the expression of an underlying psycho- 
neurosis On the therapeutic side oui endeavors were directed against the 
latter condition , but she did not stay under our care long enough to determine 
the final result 

conclusions 

(i) There are several types of angiospasm which can be recognized and 

separated into majoi groups as fol- 
lows (a) In organic vascular disease, 
(Z>) idiopathic paroxysmal (Raynaud’s 
disease), (c) dependent upon organic 
or functional nervous diseases, ( d ) 
consecutive to trauma, ( e ) venospasm 

(2) In Raynaud’s disease the fun- 
damental abnormality is a hypei sensi- 
tivity of the peripheral arteries to cold 
However, vasoconstrictor impulses 
play an important role by initiating and 
accentuating many of the attacks 
Consequently, the advisability of re- 
moving the sympathetic innervation 
can be determined by the effect of re- 
gional anaesthesia m releasing the 
spasm during an attack 

(3) Organic and functional nerv- 
ous disorders frequently are accom- 
panied by an accentuated vasocon- 
strictor tone locally 

(4) Trauma in the extremities 
may be followed by an arterial spasm, 
frequently associated with pain This 
is probably due to vasoconstrictor im- 
pulses induced by reflex afferent stim- 
uli from the traumatized area We 

believe that such a reaction is a fundamental response incident to trauma 
and scar formation There is an individual variation in the degree of 
manifestation of this reaction and it may be present as a latent hyper- 
sensitivity to cold 

(5) Evidence is presented that angiospasm affecting principally veins 
occurs as a clinical entity 
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Fig 13 —Case \ VenospTsm Surface 
temperatures on the middle fingers Note that 
the imohed side is at a higher temperature 
both initially and immediately after immersion 
in a cold water bath also that it recovers its 
pre-immersion level much more quickly 
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THE DIAGNOSIS AND PRINCIPLES OF TREATMENT OF 
CARCINOMA OF THE COLON AND RECTUM 

By Daniel Fiske Jones, MD 
of Boston, Mass 

We have been discussing a subject which should command more attention 
than has been given to it by the medical profession in general, and this lack 
of attention starts in the medical schools many times The importance of a 
disease should be determined by the! value of treatment m prolonging life 
and in making it more comfortable for the patient rather than by the number 
of cases seen If we compare the results of treatment in cancer of the colon 
and rectum m prolonging life and making it more comfortable with the results 
of treatment of other serious diseases, we must come to the conclusion, I 
believe, that it stands high on the list of important diseases That the disease 
should stand high among important diseases is shown by the fact that although 
the diagnosis is made so late in the course of the disease (25 per cent to 50 
per cent of those seen are operable), between 45 per cent and 50 per cent 
live in comfort for five or more years 

That carcinoma of the colon and rectum is not considered one of the im- 
portant diseases is well illustrated by the Massachusetts statistics There are, 
in Massachusetts, 11,000 deaths from carcinoma each year, and of these about 
12 per cent are in the intestine, that is, about 1,200 cases of carcinoma of the 
colon and rectum die each year After considering the work of various hos- 
pitals, it is difficult to believe that there are more than 150 radical operations, 
probably less, each year It is evident, therefore, that about 10 per cent of 
the patients with this disease are given a chance for life and comfort It is 
possible that 50 per cent of the patients 111 the state get either a radical or a 
palliative operation , many, therefore, are given no opportunity to be more 
comfortable and undoubtedly many get no consideration by a competent 
authority It is probable that not more than 60 patients out of the 1,200 live 
five or more years 

The waste of life then is very considerable not to mention the great 
amount of suffering that might be avoided, largely because the physicians and 
surgeons of the state do not have it impressed upon them that cancer of the 
colon and rectum is a disease of importance, because it can be treated with 
considerable success It would not be a wild dream to believe that more than 
75 P er cen t of all cases would be suitable for radical operation if general 
interest could be aroused, but, of course, it is useless to expect any sudden 
change in the interest shown in these cases or in the ability to diagnose them 
I he surgeon must first become interested in these cases in order to stimulate 
others He must show physicians that he can operate with a reasonable 
mortality and must be able to show that patients live comfortably for a reason- 
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in the stool is of little or no value m diagnosis to the average physician or 
layman 

If all schools could send their students out with the idea that bleeding 
from the rectum means carcinoma of the colon or rectum until it is definitely 
proved in a particular case that it is not, a great advance would be made I 
asked a class of xoo students the other day the most important cause of bleed- 
ing from the rectum and was told that it was haemorrhoids 

Much has been said recently about bleeding in cases of diverticulitis of 
the colon So far as can be made out from statistics, bleeding associated with 
diverticulitis of the colon alone occurs in about 5 per cent of these cases It 
is evident, therefore, that great care must be taken to avoid overlooking car- 
cinoma of the colon when there has been bleeding and a diagnosis of diver- 
ticulitis has been made by X-ray In my own cases if I had depended on the 
X-ray diagnosis of diverticulitis with bleeding, an error would have been made 
in 75 per cent of the cases, while if operation had been carried out in all 
these cases, the operation would have been an error in but 25 per cent It is 
exceedingly dangerous to make a diagnosis of diverticulitis of the colon even 
with the aid of the X-ray when there is bleeding associated with it 

Symptoms which are still spoken of as of great importance are The “rib- 
bon” stool, constipation, alternating constipation and diarrhoea, diarrhoea 
alone, loss of weight, and pain The ribbon stool may be thrown out as of 
no value Constipation in these days of oils often passes unnoticed It may 
be true that there is alternating constipation and diarrhoea, but so long as the 
patient does not recognize it, why should we consider it of importance ? The 
patient may become constipated, but if he does he frequently takes oil which 
relieves, usually without diarrhoea At times the constipation may be more 
marked , he then takes a cathartic and has several movements which he 
attributes to the cathartic and he does not speak of it as diarrhoea, nor 
does he appreciate that it is alternating constipation and diarrhoea When 
the growth is low or causing marked obstruction, there are often many small 
movements or the patient goes to stool frequently to get rid of mucus and 
usually blood, but he does not recognize this as diarrhoea Loss of weight is 
of little value as a symptom as it rarely occurs until after the obstruction is 
marked There is then at times loss of weight due to loss of appetite, but 
rarely loss of weight due to the disease Pain does occur frequently, but it is 
before the patient reaches the physician usually Later m the course of the 
disease the patient does not complain of pain, but will admit that there is 
much disturbance from gas, not pain Occasionally there are repeated attacks 
of pain with comfort between the attacks These are frequently overlooked 
or considered to be of no significance unless they are unduly prolonged It 
will be seen, therefore, that many of the symptoms as given 111 the older text- 
books are really of little value in making an early diagnosis 

If carcinoma of the rectum is suspected, the diagnosis can be made, in 100 
per cent of the cases presenting themselves, by digital or sigmoidoscopic ex- 
amination I have no hesitation in urging that no X-ray examination be made 
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It is my opinion that more errors are made because of inability to see the 
whole surface of the rectum and lower sigmoid than for any other reason 
It is not sufficient to have the bowel free from large masses of fecal matter , 
the mucous membrane must be carefully wiped in order not to see ulcerations 
where there are none Ulcerative colitis has been reported when frequent 
movements with blood are present because of this error 

In the final summing up of a case in which carcinoma of the colon is sus- 
pected, it must not be forgotten that an exploratory operation is not a serious 
matter We must not forget how easily we advise operation for a suspected 
chronic appendix or for a so-called chronic cholecystitis It is of much 
greater importance to explore when carcinoma is suspected 

In regard to the -treatment of carcinoma of the colon and rectum I feel 
that there should be some standardization or at least some agreement as to 
the fundamental principles of the treatment of carcinoma of the colon and 
rectum I am quite in agreement with Doctor Turner when he said at the 
meeting of the American College of Surgeons last October “Personally I 
have a great distrust of so-called standardization in dealing with human beings 
and pathologic conditions ” I feel, however, that we must agree upon certain 
fundamental principles Another statement which Doctor Turner made m 
the same address proves the necessity for coming to some agreement He 
said “The history of surgery of malignant disease is neither so discouraging 
nor so discreditable as many would have us believe, for it shows that when 
efforts of the surgeon have been sufficiently thorough, the results have often 
been commensurate with the sacrifice which the patient has had to make ” 

The fundamental principle to be settled is What is a “sufficiently thor- 
ough” operation 7 This has been answered in the past and even up to the 
present time by two opposing groups The first group states that carcinoma 
of the colon and rectum metastasizes late or not at all and therefore a local 
operation is sufficient The second group believe that patients with carcinoma 
of the colon and rectum should be treated as are patients with carcinoma in 
other organs, that is, the growth should be excised by a wide margin and 
the area of lymphatic drainage removed with it so far as possible It is quite 
evident that surgeons have never agreed upon what is “sufficiently thorough ” 
Czerny in 1883 reported upon a combined abdomino-permeal operation for 
cancer of the rectum, but surgeons were not ready for so extensive an opera- 
tion In 1911, Miles, of London, after a careful study of cancer of the rec- 
tum, presented his combined abdomino-permeal operation for cancer of the 
rectum and gave excellent reasons for it This brought forth a great many 
protests against such an extensile and mutilating operation and there were 
many statements similar to that of Doctor Paul, of Liverpool, who, in 1912, 
said ‘Why should we undertake an extensive excision of the mesentery for 
the removal of glands which in all probability are not infected 7 ” One Eng- 
lish surgeon some years later said that so far as he knew, all his cases were 
alive and well after excision by the posterior route It is only rarely that I 
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that these regions are not involved m many cases as shown by results in the 
more extensive operations Do we not have the supra-clavicular glands and 
the lymphatics of the breast connecting with those between the ribs as well 
as other channels, as pointed out by Sn Sampson-Handley 7 Do we perform 
a local operation on cancer of the breast because of these inaccessible lym- 
phatics ? Is it not reasonable that we should treat cancer of the colon and 
rectum as we do cancer m other parts 7 Is it not time that we considered this 
subject from the point of view of the results obtained by the various opera- 
tions ? Is it reasonable that we should consider the value of an operation 
from results in two or three cases when they have been selected from ioo or 
125 as has been done in many repoits on the lesser operations 7 Should we 
not determine by statistics the operation which can be done with a reasonable 
mortality and which gives us the largest number of patients out of the total 
number seen, who have lived three or more years 7 

These reports of small series of cases treated by local or restricted opera- 
tions without stating the percentage they are of the total number seen are dis- 
couraging to those trying to improve results and to operate upon a larger 
percentage of cases, and it makes it difficult to do any operation other than 
the limited ones reported because physicians and patients hear of them and 
will not submit to the more extensive and, I believe, better operations m most 
cases I have met one man who is at least honest in the matter He admits 
that he amputates the rectum by the posterior route because his mortality is 
lower than with the more extensive operations, and as his mortality is lower, 
it makes a better impression on the community even though the late results 
may not be so good 

We must admit, I think, until statistics prove otherwise, that the more 
extensive operations which include removal of the area of lymphatic drain- 
age are the ones which should be undertaken when possible and that the 
experience of the surgeon and the condition of the patient are the only valid 
reasons for a lesser operation, except m an occasional caiefully selected case 
when the type and extent of the disease are determined by an experienced 
surgeon 

Professor Grey Turner, m his address, stated that he had done fourteen 
local resections for cancer of the rectum Four died within a year and nine 
months and five have been operated upon less than three years While this 
seems to be quite a series, Professor Grey Turner, in a personal statement, 
told me that this list comprised between 2 per cent and 3 per cent of the total 
number of operations for cancer of the rectum, not a large enough percentage 
to make local resection a very valuable operation and yet one which has been 
advocated by several surgeons as the operation of choice 

We should not object to a surgeon selecting the operation which he is 
capable of performing, nor the operation best suited to the condition present 
or to the ability of the patient to withstand any particular operation We 
should object to the statement not backed by statistics that a lesser operation 
is as good as or better than a more extensive one It may be true that there 
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In regard to the necessity for a colostomy m the great majority of cases, 
I believe that Turner, in his address to the American College of Surgeons, 
made a very significant statement when he said “When efforts of the surgeon 
have been sufficiently thorough, the results have often been commensurate 
with the sacrifice which the patient has had to make If this statement is true 
of malignant disease anywhere, it is true of carcinoma of the rectum It may 
be a sacrifice to have a colostomy, but I thoroughly believe that the results are 
commensurate with the sacrifice This of course assumes that the surgeon 
will teach the patient how to care for the colostomy, as almost the only patients 
who complain of their colostomies are those who have managed them accord- 
ing to their own ideas, that is, with cathartics It is the duty of surgeons who 
operate upon carcinoma of the lectum to learn how to care for colostomies, 
for there is no mechanical method of controlling them in spite of all the 
operations that have been devised, and to learn from experience with patients 
their feelings in regard to colostomies, and not to allow sentimentality to 
keep them from doing a “sufficiently thorough” operation A colostomy is 
necessary in the great majority of cases The sphincter may be preserved in 
a small percentage only when the growth is quite early and the selection made 
by a man of great experience 

Most physicians and many surgeons obtain their experience m regard to 
colostomies from those patient*- in whom the growth has not been removed 
Those who have had experience with colostomies after removal of the growth 
look upon them as a rule in an entirely different light I may say that after 
seeing about 300 patients who have had a colostomy and the growth removed 
I can state that I have not seen a patient who has not lived happily and 
contentedly I have never known a patient to commit suicide after removal of 
the growth and a colostomy, but I have known of two or more ivho have com- 
mitted suicide who ha\e not been operated upon 

This is not a plea for the combined abdommo-permeal operation in every 
case, but a plea for a “sufficiently thorough” operation for every patient who 
can stand it It is my belief that the saying that the smaller and the earlier 
the growth and the better the chances for a cure, the more extensive should 
the operation be, holds good today as well as formerly 

I11 dealing with carcinoma of the colon and rectum, I believe it is import- 
ant for the surgeon to consider these cases from the point of view of making 
the patient comfortable rather than from the point of view of cure If we 
operated only upon those patients who eve think can be cured, there will be a 
large number of patients who could have been made comfortable for one, 
three, or more years who will not be operated upon It is my opinion that 
comfort for one year is worth more than the discomfort of the operation 

While it is not possible to standardize the technic in resections of the 
colon, two fundamental principles might be agreed upon (1) An adequate 
blood supply is a necessity, and (2) the line of sutures must be relieved of 
mtra-intestmal pressure We have, I believe, spent too much time on the 
consideration of the suture material, aseptic methods of anastomosis, and the 
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make a colostomy a short distance above the line of suture, but we believe 
that a oecostomy made by infolding the c«ecum about a tube one-half to three- 
quarters of an inch m diameter is effective, never interferes with the field of 
operation, is sufficiently effective m emptying the bowel before operation and 
lequires no secondary operation to close it 

There are other methods of preventing pressure upon the suture line, but 
they are not so effective as a safety valve as the ciecostomy or colostomy 
Morphia has much value in keeping down violent peristalsis and it is the 
simplest method Proper preparation of the bowels before operation as 
suggested by Rankin has its value, but it cannot be depended upon alone m 
all cases In low resections \\ ith end-to-end anastomosis a three-quarter inch 
tube may be put in through the anus and through the anastomosis, but to be 
effective, the bowel must have been thoroughly cleansed before operation It 
is true that many patients have lived after resections when nothing has been 
done to prevent mtra-mtestinal pressure, but is that a good reason for con- 
tinuing a procedure which may bring disaster in any case’ 

As to other points in technic, they are of so little importance as compared 
to a proper blood supply and the prevention of mtra-mtestinal pressure that 
they will not be taken up It may be said that so much stress has been laid 
upon the asceptic method of anastomosis by some authors that the two im- 
portant factors in good results, blood supply and absence of pressure on the 
line of sutures, have been lost sight of 

As to drainage following suture, there will always be a controversy It 
may be said, however, that fewer cases are drained than formerly 
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ture Berry and Legg m 19x2 employed the Z-incision for adjusting the 
vermilion border in a poorly repaired congenital cleft of the lip 

McCurdy in 1913, 111 1917, and again in 1924 wrote on the Z-plastic 
method and emphasized the importance of implanting m the centre of the 
wounds flaps of normal skin and of shifting the burn scar to the ends of 
the field of operation Morestm in 1914 described a method of relaxing a 
permanent flexion of the finger due to scar tissue by the use of a multiple 
Z-incision An incision was made along the rim of the scar bridle dividing 



it into two leaves, then from this central incision several lateral incisions 
were made forming a nurnbei of flaps The finger was straightened and the 
flaps were cliawn into the angles formed by the incisions made on the opposite 
side In this way the scar bridle was released and the scar pull broken by 
a very irregular closure This procedure was well illustrated diagram- 
matically by Rahm in 1923 

Frank S Matthews in 1915 illustrated a modified Z-type incision for 
liberating a band of scar tissue which was quite similar to that used by 
Piechaud, but was devised without knowledge of Piechaud’s u ork Pien m 
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1919 illustrated the application of a modified Z-type incision with the transpo- 
sition of scar flaps m deepening the commissures on badly mutilated hands 
Davis illustrates the Z-tvpe incision several times in his book on Plastic 
Surgery, published 111 1919, and also m a paper on Arm-Chest Adhesions m 
1924 He again demonstrated the use of this method on the face and neck 
in 1930 in the Section on Plastic Suigery m Dean Lewis’ System of Surgery 
Stemdler m 1923 illustrated his idea of Pieri’s operation m relaxing a 
scar web on the thumb by the use of a modified Z-type incision and also 
showed an excellent illustration of the relaxing of a web between the thumb 
and forefinger by a Z-mcision Bosch Arana in 1925 wrote on the use of a 
modified Z-incision with the transposition of flaps m the phalangization of 



Fig 3a Fig 3b Fig 3c 

Illustrating the use of the Z type incision on the neck 
Tigs 3a and 3b — Old burn scar of neck Note the width of the bridle and the extent of the scar 
In this case a Z shaped incision was made and the flaps were transposed 
Fig 3c — The result of this relaxation after twelve days can be seen Note the complete relaxation of 
the scar bridle the relief of tension and the satisfactoo utilization of scar infiltrated flaps 

the first metacarpal C N Dowd in 1927 published an article on the use of 
the Z-mcision m the repair of cicatricial contractures of the neck Babcock 
in 1928 illustrates nicely the use of the Z-type incision in what he describes 
as Pieri’s operation for the relief of a web between the thumb and forefinger 
It is probable that the Z-type incision has been described in other articles 
which we have not mentioned, but there is no question but that it was used 
over seventy years ago, and that it has been frequently rediscovered and de- 
scribed as a new procedure 

Technic — It is with those contractures which present a prominent bridle 
or web with which we most frequently have to deal, but the method is also 
very effective in dealing with the type of contracted scar whose contracted 
portion sinks into a groove and has a deep attachment instead of projecting 
as a bridle or web This latter type of contracture is, of course, much less 
commonly found 
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out except that the long line of the Z splits the groove lengthwise and the 
flaps are formed just as when a bridle is present 

Comments — The treatment of burns and other extensive surface lesions 
which frequently result in contractures will not be considered except to say 
that every effort should be made to induce rapid healing with the part m 
proper position, as m this way excessive scar formation and subsequent con- 
tractures may be minimized Some contractures may be avoided by very 
careful treatment of the original lesion, but my experience has been that 
contractures may and will occur in spite of every precaution These con- 



Fig sa Fig sb 

Illustrating the relaxation of a scar involving the axilla and trunk b> the Zt>pe incision 
Tig 5a — Burn scar of manj jears duration Several operations had been done previousl> Note 
the condition in the axillary space and the dense scar extending from the axilla to the pelvic brim 

He ^b • — Result after two months Note the release and smoothing out of the axilla in spite of 
the fact that the tips of both flaps sloughed Also note the relaxation of the entire scar on the trunk 
b> the Z incision which now allows much greater freedom of motion These flaps were composed 
entirely of thick scar tissue and it can be seen that they surv ived throughout 

fractures are found most frequently in the axilla, where the extremities join 
the trunk, around joints and on the neck and face 

As a general rule, it is advisable to delay operative work on contracted 
scars until nature, assisted by massage and passive motion, has had time to do 
all that she can A few months will make a great deal of difference in the 
condition of the scar and of the surrounding tissues and by making haste 
slowly useless operations may be avoided, so that when we finally come to 
operate we will be able to see the scar as it eventually will be and can take 
steps to properly correct it 

This brings up the importance of the age of the patient with a scar con- 
tracture During the growing period scar contracture, if not relieved, may 
materially interfere with the growth of the bony structure as well as of the 
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Illustrating the use of the Z type incision for the relief of scar contractures in the 
axilla cubital space and at the wrist 

Fig 7a — Scar contracture following a burn Note the involvement which ex 
tends from the chest to the hand Some operative work had been done elsewhere 
before the patient came under my care 



Fig 7b — Result after two weeks, of iela\ation at the Wrist and in the cubital space 
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Fig 8a 


Tig 8b 




i 
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Illustrating the Z type incision used several times in the same area for relaxing scar contraction 
Figs 8a and 8b — Extensive very thick burn scar of neck chest and axilla Note the extent and 

character of the scar 



Fig 8c — Result after eight months of the first 
use of the Z type incision on neck and axilla Note 
the difference in the character of the bridle and 
how much thinner and less dense it is The Z tvpe 
incision was again used on the neck and in the 
axilla 
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bridle is thick and hard and is unpromising for use, then an elongated ellipse 
of tissue including this portion is excised and the edges are brought together 
with a few temporary sutures The Z or reversed Z is then marked out, the 
incisions are made and the flaps are laised and transposed m the usual way 
The lines marking out the prospective flaps may vaiy considerably m 
shape and direction according to the pull of the contracture and the type of 
the surrounding tissue, and in this way many modifications of the Z-mcision 
may occur In planning flaps care must be taken to utilize the best available 
tissue and for this reason the incision may be a Z or reversed Z depending 
on whether there is less infiltration with scar to the right or to the left of the 
line of contracture and above or below a transverse mark dividing this line 
In other words, if the tissue is less infiltrated with scar m the upper left 
quadrant and in the lower right quadrant (facing the patient), then the Z 
is used and vice versa The contraction pull of the scar on the two sides 
of a central bridle may be quite different and consequently after the flaps 
have been formed and undercut, they may be drawn entirely away from the 
anticipated position In these instances, readjustments by properly placed 
secondary incisions may be necessary and must be carried out before the de- 
sired relaxation can be obtained and the wound closed 

In a wide scar bridle, relaxation may be secured in more than one place, 
or m more than one direction by the use of the Z-mcisions In long con- 
tractures, say from the buttock to the ankle, I have used three or four of these 
relaxations at one operation, before the contracture was completely relieved 
This was possible as there was sufficient tissue between the selected areas to 
prevent interference with the circulation of the flaps already made and 
transposed 

Should scar bands be found deep in the tissues after raising the flaps, 
they should be either divided or better still removed, and all tension relieved 
before the flaps are transposed and sutured The flaps should be handled with 
small sharp dural hooks to avoid biuismg The sutures should be of horse- 
hair threaded on fine half-curved needles and only enough should be put m 
to approximate the edges All tension on the flap should be avoided 

The tips of the flaps should be made blunt instead of pointed, as when 
thus made they are much less liable to slough Even if the tips of the flaps 
do slough, which sometimes happens when there is much scar, we often find 
that sufficient relaxation has oeen accomplished and that soon the defect 
left by the sloughing tips will be filled up and the scar will become smooth 
again It is advisable to have the flap as thick as may be, including some 
subcutaneous fat if it is present, in order to conserve the circulation Should 
the tips of the flaps become bluish after a few hours of the sponge pressure, 
it is advantageous to apply continuous compresses saturated with normal 
salt or boracic-acid solution 

I have used the Z-mcision for the relief of tension m fairly broad tight 
scars with considerable success In the relief of congenital webbing of the 
neck, the Z-mcision with the transposition of flaps is the method of choice 
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used as a basis on which deeper anaesthesia may be produced with the gases 
or ether This has been called basal anaesthesia 

Absoi ption and Elimination — Avertin is absorbed by the intestinal mucosa 
more rapidly than is the water in which it is dissolved The absorption is 
fairly rapid, 80 per cent in the fii st twenty minutes and 95 per cent within 
the first two hours 

If unduly deep anaesthesia occurs within the first twenty minutes, the rec- 
tum should be evacuated by washing with water This not only rids the bowel 
of the avertin solution, but also dilutes it and delays absorption of that which 
remains 

Detoxification occurs by combining with glycuromc acid in the liver and 
it is eliminated in this manner almost entirely by the kidneys 

Adrenalin and salt solutions are effective in combating marked falls in 
blood pressure Carbon-dioxide-oxygen mixtures may be used in stimulating 
respiration 

Action — There is apparently no local action Sleep comes on gradually 
without excitement in fiom ten to thirty minutes There is no recollection 
of induction The ocular reflexes disappear, and with the average dosage the 
pupils are contracted and react to light 

Dm ation of Anccsthcsia — In most cases the patient sleeps soundly for ap- 
proximately two hours after induction For the next three to four hours the 
sleep is light and intermittent Nursing care is important at this time in 
maintaining a clear airway 

The respiratory rate is increased and the depth decreased 
The pulse rate approaches the normal There is usually a fall in the blood 
pressure There have been four cases with marked falls in blood pressure 
without apparent shock 

It appears that avertin acts m a different manner upon the brain than the 
anaesthetics in common use In cases in which major surgery was performed 
and m which no general anaesthesia was necessary, it appeared that impulses 
leached the brain This was made evident by perspiration, with change of 
temperature of the skin, an increase in the pulse rate, and a fall in blood 
pressure 

However, in these cases, there was also satisfactory relaxation 
In minor procedures, these symptoms were not apparent Because of these 
untoward effects, it is a better procedure to combine avertin with etbylene- 
oxygen or mtrous-oxide-oxygen, 01 ether These combinations afford satis- 
factory anaesthesias of moderate depth 

No adaptive response is excited by the anaesthetic There is a minimum 
of disturbance to the sensory mechanism and mentality, hence there is a mini- 
mum of shock 

It is impossible to estimate the amount of damage done by the psychic 
shock produced in some patients, particularly in children, immediately pre- 
ceding and during induction of anaesthesia 

Anaesthesia in pediatric surgery has always been difficult It has been 
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AVERTIN AN/ESTHESIA* 

PEOM THE SURGICAL STANDPOINT A RESUME Or EIGHTEEN MONTHS* 

EXPERIENCE 

Be Charles S White, M D 

of "Washington , D C 

The evolution of the administration of ether, from the paper cone and 
simple can, to the present day battery of tanks and valves, has taken place in 
a comparatively few years The search for the ideal and universal anaesthetic, 
like the brook, goes on, and has brought to light several new and valuable 
agents, each with some particular virtue and some particular sin 

In the following recitation of our personal experience with avertin, we 
shall not enter into a discussion of the relative merits of the various anaesthetic 
agents, as it would open a contraversial subject Each surgeon regards his 
favorite anaesthetic very much m the same way that the indulgent parent re- 
gards Ins child, and no good could possibly be accomplished by a comparative 
analysis 

Our experience with avertin began in August, 1929 Our first patient was 
a muscular negio who was given the German dose, that is, the dose recom- 
mended in the German Clinics 111 1927 and 1928 The promptness with which 
the patient went to sleep, and the depth of anaesthesia which followed, con- 
vinced us that avertm at least had possibilities 

We secured the help of two veterinarians and at their hospital had them 
do a few operations and readily found the surgical and lethal dose of the drug 
111 dogs From that time we felt that we had a fair estimate of the maximum 
dose and it was not long before we had a working formula which we still 
use, although it is not as accurate as we would desire We have used avertm 
111 more than one thousand cases and still continue to use it routinely 

Doctor Kreiselman has discussed avertm from the amesthetist’s stand- 
point, and we shall stress the clinical manifestations, rather than the admin- 
istration and physiologic actions The induction has been uniformly quiet, 
and nothing approaching a mama has been seen in a single case Occasionally, 
the patient becomes loquacious and hilarious but never combative, and sleep 
follows within ten minutes 

In a few medical students one of our friends timed them for loss of mem- 
ory after the introduction of avertin, and it was found that consciousness was 
lost after three minutes, although several of them spoke intelligently for two 
or three minutes longer It may be a peculiar trait of medical students to be 
intelligent when they are apparently unconscious My experience has been 
just the opposite 

In about 2 per cent of the cases , the patients reacted excitedly, just as we 
Read before the Philadelphia Academy of Surgery, May 4, 1931 
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E Lee, the so-called ether pneumonia has been replaced by atalectasis, or col- 
lapse, and just what part the anaesthetic plays m this, we confess our igno- 
rance Our experience leads us to say that collapse of the lung has been more 
frequent after spinal anaesthesia, than any other, but our cases have been too 
meagre to be of any real value in estimating the relative frequency We have 
had post-operative elevation of temperature cough and expectoration of 
various degrees of severity after avertin anaesthesia These cases were not 
X-rayed before and after operation and, m most instances the diagnoses were 
not conclusive The rontgenologist and internist hare not completely agreed 
and it is impossible to state the relative frequency of lung complications fol- 
lowing avertin One thing is certain, the incidence has not increased Some 
of the cases were a concern for merely a day and four were quite ill, but no 
mortality followed from that cause We feel that this question is still de- 
batable and considerable research is necessary before the relation of the 
anesthetic to pulmonary collapse can be rationally discussed 

We have not hesitated to use avertin in cases of chronic pulmonary tuber- 
culosis and have seen no ill effects 

As avertin is not a renal irritant, we should expect no untoward effects 
after its use in a patient with normal kidneys, as we estimate normal kidneys 
by urinalyses Our experience bears this out We have not found any serious 
aggravation of a nuld nephritis after its use, if we believe that a trace of 
albumin and a few casts are indicative of kidney disease With a seriously 
impaired renal function we question the propriety of any general anaesthetic 

As the liver bears the brunt of avertin disintegration, it is the organ that 
should suffer most following the administration of this anaesthetic This is 
probably true, but has not been brought home to us by actual experience The 
liver will meet the demands of the body when the entire organ is almost re- 
placed by a neoplasm It seems endowed with a superhuman metabolic 
mechanism It stands abuse almost as well as the stomach, and it is for that 
reason, perhaps, that we have failed to notice toxicity of hepatic origin after 
the use of avertin In one instance we put it to a test A patient with ad- 
vanced carcinoma of the liver had a strangulated haemorrhoid and we elected 
to relieve him under avertin anaesthesia His expectancy of life was very brief 
and we are sure that both the patient and the family would have been grateful 
for an earlier end The anaesthetic put him to sleep promptly and the operation 
was satisfactorily done The atypical aftermath was the delirium, which lasted 
three days 

There are said to be two contra-indications to the use of avertin Serious 
impairment of liver function and ulceration of the rectum It is apparent why 
it should not be used in a case of damaged liver, and it is not used in an ulcer- 
ated bowel, because it will not be absorbed promptly, even if it is retained 
d hese contra-indications should be accepted until confirmed or disproved by 
further use of the drug 
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THE RESULTS OF AVERTIN BASIS ANESTHESIAS, WITH ETHER, 
NITROUS OXl r GEN AND ETHYLENE— BASED ON 
CLINICAL AND METABOLIC STUDIES— REPORT 
OF 700 CASES 

By Hans Widenhorn, M D 

of Freiburg, Germany 

FROM TI1E SURGICAL DEI AHTHENT OF THE JOHNS HOPKINS HOSPITAL AND U.M1 EBSIT1 OF BALTIMOHE 

The standard for any kind of anaesthesia used in surgery should provide, 
as far as possible, for the safe exclusion of pain and psychic disturbance of 
the patient m order to make the operation a success 

The following paper has to deal with 700 cases of avertm anaesthesias 
with the idea of ascertaining how far we are able to fulfill these postulations 
Out of 1,750 operations in one year, 700 operations were carried out 
under avertin anaesthesia Hence, it is clear that not all cases are adaptable 
to avertin and that the principal indication for every anaesthesia has to be 
made for each patient individually In other words, the surgeon has to 
decide for every single case which form of anaesthesia is best adapted to each 
patient Therefore, it is necessary to bear in mind the general condition of 
the patient, heart and lungs and state of shock, etc If the circulatory system 
is weak, then avertin anaesthesia is contra-indicated Furthermore, in our 
hospital, complete avertm anaesthesia without supplementary measures is not 
used By the results and experiences of the German authors there is shown 
that doses of avertin, needed for a complete anaesthesia without supplement, 
are too large and too toxic so that it is not advisable to force a complete 
avertin narcosis (Rehn and Killian 27 ) Such a complete narcosis with the 
toxic, non-controllable avertm does not correspond with the biologic laws of 
the organism, particularly not with those of the diseased organism 

Here, therefore, we are dealing only with the avertin “basis narcosis” 
(Straub 30 ) and its combination with ether, nitrous oxygen (NoO) and 
ethylene (C 2 H 4 ), the latter two being combined with oxygen 

First, there is a brief note necessary as to the principal fundamentals of 
the supplements used m order to compare their effect and biologic reaction 
in combination with avertin 


Ethci — Ether acts as a stimulant to blood-pressure, especially at the beginning of 
its administration, while avertin has a tendency to decrease the pressure Blalock and 
Franken 1 ' have called attention to the increased heart effort due to a specific heart 
reaction caused by the ether By increasing or decreasing the ether blood concentration, 
one can readily control and regulate the respiration, and hereby accomplish an individual 
deep or light anaesthesia Anschuetz 3 states that there is a “favorable influence of ether 
on blood-pressure and respiration, when avertin is combined with small amounts of 
ether, and it doubtless compensates in part for the severe drop of blood-pressure, which 
is as a rule the case after using avertin 
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oxide or ethylene is used as a supplement before operation If, m a single 
case, the supplement with N 2 0 is not sufficient, then one can change or com- 
bine N 2 0 with ether, which is easily done by the use of the Foregger or 
McKesson machine In such a way one can control and steer the avertin 
basis narcosis with a larger or smaller amount of ether or gas supplement 
This clinical statement is founded on the pharmacologic investigation of 
Straub, 30 Lendle 18 and also on the clinical reports of White, 33 Parsons, 2j 
Lundy, 24 Guttman, 13 Speidel 20 and others 

In 700 such cases avertin basis narcosis was employed and combined 
with ether or gas without fatality and with very satisfactory results There 
is a definite blood-pressure effect with avertin (an average drop of 30 to 40 
milligrams mercury) Immediately after the ether effect and likewise after 
gas, a certain rise of blood-pressure is always the case The blood-pressure 
curve shows better results after these mixed anaesthesias then after a com- 
plete avertin anaesthesia In some cases, ephedrme was given with the 
avertin enema to prevent the drop of blood-pressure, as ephredine is absorbed 
by the mucous membrane , with and sometimes without results We should, 
nevertheless, bear 111 mind that after other anaesthesia methods, a drop of 
blood-pressure is known to occur, for instance, after spinal anaesthesia 
(Pitkin) and after caudal anaesthesia (Widenhorn 34 ) 

Then, too, we must not neglect the fact that independent of the anaesthesia, 
a decrease of hlood-pressuie may* result from the operation itself (pulling 
the peritoneum or the splanchnic nerve or the pedicle of the kidney, etc ) 

The pulse shows generally a reasonable elevation and remains at this level 
and rises on the average of 100 to no pulsations a minute Ether and gas 
have an increasing influence 

The respiration during this combined method is essentially more favor- 
able than after complete anesthesia The statement of Puckner’s 20 “Avertin 
depresses the respiratory centre, lessening both frequency and volume,” is 
coirect for the complete avertin anesthesia In the majority of our cases, 
our protocols of the frequency and breathing per minute are the same in the 
beginning, during and at the end of the anesthesia, usually 20 to 22 respira- 
tions per minute 

During each of the 700 anesthesias the blood-pressure, pulse, and respira- 
tion were measured at intervals of five minutes 

The amount of the supplementary anesthetic depends on the following 
(1) On the amount of the single dose (milligram avertin per kilo) (2) O11 
the amount of the whole dose (cubic centimetre per patient) (3) On the 
type of operation (4) On the time of operation (5) On the individuality 
of the patient, as every patient requues an individual amount of aveitin as 
well as of ether and gas 

Furthermoie, the post-operative sleeping time after these anaesthesias 
was studied One can differentiate between a first and a second sleeping 
tune The first one is counted until the patient first awakes, when the patient 
first reacts, responds and is able to speak The second sleeping time includes 
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about the method are most critical as to the indications for its employment 
These early bad results are even now a basis for much skepticism and still 
somewhat overshadow the increasingly good results In X 9°4 stovaine was 
introduced and was soon popularized, especially by Babcock 8 m America 
His results were remarkably better than any previously obtained, but were 
still not all that could be wished His recent good reults have, however, 
become outstanding During the past few years renewed interest in spinal 
analgesia has been manifested, no doubt due in a large part to the commend- 
able work of Pitkin, 9 and to the availability of ephednne with which to 
prevent alarming lowering of the blood pressure With the present wave 
of enthusiasm has come the usual number of rediscoveries of variations 
of technic and application of spinal analgesia Koster 10 has enthusias- 
tically revived the procedure which m 1910 Jonnesco 7 said was “a new one 
and altogether distinctive, because I have generalized spinal anesthesia, 
adopting it to all opeiations on any part of the body 5 ’ 

Advantages — The surgeon who has used spinal analgesia is always reluc- 
tant to dispense with it The advantages are manifold Granting that the 
prime requisite of all anesthetics is safety, spinal analgesia can be made safe 
and therefore allow the patient and the surgeon to be benefited by its advan- 
tages Pre-operatively, patients need not be denied fluids unless the type of 
operation contra-indicates it Effective prophylaxis of acidosis can, there- 
fore, easily be continued uninterrupted In emergency operations not infre- 
quently the pre-operative treatment must of necessity be reduced to a 
minimum Spinal analgesia will often prove to be a choice method under 
these circumstances 

Some patients are distressed by the anticipation of loss of consciousness 
and aie particularly grateful for some anaesthetic method other than general 
anaesthesia The patient who has on different occasions had inhalation anaes- 
thesia and spinal analgesia expresses a most critical opinion It is significant 
that such a patient almost invariably elects spinal analgesia when a third 
operation must be performed The surgeon who is accustomed to operating 
upon patients under inhalation anaesthesia is particularly impressed with the 
surprising ease with which he can accomplish most of the steps of the opera- 
tion when using spinal analgesia Relaxation is more complete than can be 
obtained even by deep ether narcosis Retraction of an abdominal incision 
is hardly necessary The intestines are contracted and fall away from the 
abdominal wall so completely that gauze packs are rarely needed even for 
operations requiring wide exposure of the operative field Respiration is 
quiet, and unaccompanied by coughing or straining, thereby allowing the 
surgeon to work unhampered by extraneous movements Operative pro- 
cedures are facilitated and trauma is minimized Very soon after operation 
the patient can be allowed to take fluids Nausea or vomiting is infrequent 
Post-operative distention is not unusual after inhalation anaesthesia and is 
always an annoying and frequently a disastrous complication if it occurs 
Distention is rarely observed after spinal analgesia Peristalsis is augmented 
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not been observed recently as new, less toxic drugs have been more care- 
fully employed 

Conti a-mdications — Spinal analgesia can be safely employed routinely to 
produce analgesia below the diaphragm with few, yet very definite, excep- 
tions The maigm of safety is never great, and to disregard contra-indica- 
tions is to invite disastei Patients must be selected for spinal analgesia only 
after careful individual consideration A careful history must be taken and 
a thorough examination made to elicit and evaluate factors which might 
contra-indicate spinal analgesia Amesthesia for imperative operations is 
often a difficult problem Shock is frequently present, and the risk is great 
regardless of all precautions The uninitiated may feel that in a “bad risk” 
case spinal analgesia is the method of choice Any patient in shock tolerates 
spinal analgesia poorly and in such cases with acute shock or haemorrhage 
spinal analgesia should not be administered Such patients would, however, 
tolerate inhalation anaesthesia equally as poorly, and if some operative inter- 
vention is imperative, it could be more safely performed with local or regional 
analgesia Indeed there are few indications for operations being done in 
the presence of shock If the shock is relieved, spinal analgesia may safely 
be employed 

Patients with hypotension have previously been considered unsuited for 
spinal analgesia This is generally true only if the hypotension is “acute” 
as from shock or hiemorrhage, which has been mentioned previously With 
appropriate doses of ephedrme hypotension should not prove an absolute 
contra-indication The author has repeatedly employed spinal analgesia suc- 
cessfully m patients whose systolic blood pressure was less than ioo milli- 
metres of mercury 

Extreme cardiac decompensation and decreased vital capacity contra-indi- 
cate inhalation anaesthesia as well as spinal analgesia The surgeon must, 
therefore, use local analgesia if operative procedures are imperative Acute 
central nervous system disease, brain or spinal cord tumor, or neurosyphilis 
are reasons for not using spinal analgesia Septiceemia is a contra-indication 
to spinal puncture and localized abscesses or ulcers at the site of puncture 
obviously prevent the introduction of a spinal needle 

All of the contra-indications cannot be considered here, but if spinal 
analgesia is to be employed successfully, contra-indications cannot be too 
carefully and honestly weighed in each individual case 

Indications — As is true in other surgical procedures, the individual’s 
adeptness is an important factor in answering the question as to when spinal 
analgesia should be used Surely those who use spinal analgesia frequently 
have safely widened its field of application, and perhaps there should be less 
criticism of this extended scope of indications when thus used with expert 
efficiency Spinal analgesia has met its severest trials because so many 
surgeons have reserved it for use in “bad risk” cases The elderly, emaciated 
patient has been the characteristic type for which spinal analgesia has been 
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so contracted that the operation can be speedily performed with a minimum 
amount of trauma 

Spinal analgesia is of value in obstetrics The author has had occasion 
to use this form of ansesthesia in several cases and has been impressed by 
the favorable results A special technic must be employed, however, and 
a report of these cases will be made later In this series, the only use in 
obstetrics recorded is that of aesarean section 

Accompanying Phenomena — Spinal analgesia is induced by introducing 
the drug into the spinal fluid which bathes the intradural tissues and hence 
brings the anaesthetic solution into direct contact with the nerve roots The 
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Chart I — As is shown by the blocks, almost 90 per cent of the spinal analgesias 
were induced within ten minutes The small per cent requiring a longer period 
of tune represent those cases in which a second injection was necessary 


drug is quickly absorbed by the nerve roots both m the spinal canal and for 
about two centimetres beyond their exit Analgesia cannot be established 
gradually by slowly administering the drug, but occurs at once from a single 
injection and cannot be diminished Also, if analgesia is insufficient, it cannot 
be increased except by a second injection The cord itself is probably not 
iery deeply penetrated by the analgesic drug If the analgesic agent is held 
in a restricted area, the nerves thus bathed by the concentrated solution will 
be permeated quickly and diffusion will be prevented If wide diffusion 
occurs, the drug will be most effective at the point of injection, but at no 
point will there be deep penetration of the roots, and the duration of anal- 
gesia will be expectedly less or may be insufficient If a large dose of such 
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toxicity is therefore of secondary importance to the more critical question 
of diffusion of the drug in the cerebrospinal fluid Lowering of the blood 
pressure occurs m almost exact proportion to the height of the spinal anal- 
gesia In order to facilitate operations in the upper abdomen, it is necessary 
to produce an mtraspinal block to the level of the seventh thoracic segment 
No severe and uncontrollable vascular or respiratory symptoms should result 
from such a procedure, and appropriate doses of ephedrme given prior to the 
induction of analgesia efficiently prevent any alarming fall of blood pressure 
If analgesia is required for operations below the level of the umbilicus, anal- 
gesia of the spinal nerve roots is needed only to the level of the tenth thoracic 



Chvrt II — These curves are draw n from determinations on 357 cases of spinal 
analgesia induced with spinocain The curves illustrate what is known clinically vie , 
that the systolic blood pressure is increased at the early part of the anesthesia and gradually 
falls- as the operation progresses and shock is superimposed upon the anesthetic At 
fifty minutes it is seen that the systolic pressure is decreased sharply A decrease at this 
late period must be attributed to operative trauma The dtastolic pressure shows very little 
change until the systolic pressure drops sharply when it shows a similar drop The pulse 
is slightly accelerated at first no doubt due to the use of ephednne and then remains 
slow for fort} five minutes and then shows a marked increase in longer operations The 
pulse pressure is seen to behave ver> similar to the systolic blood pressure 

segment Only a very slight degree of vasomotor depression should accom- 
pany such an analgesia Operations below the iliac crests can be performed 
with analgesia to the level of the first lumbar segment, and perineal operations 
may be successfully done by blocking only those nerves which leave the dural 
sac m its caudal tip In either instance the systemic reaction is negligible 
Dings and Technics Used — The consideration of the diffusion of the 
analgesic drug has always been paramount Bier recognized this fact and 
early experimented with cocaine, but had only mediocre success Fourneau 13 
discovered stovaine in 1904, and as this diug proved to be less toxic than 
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probably works most efficiently when mixed with common sense and a thor- 
ough knowledge of the phenomena accompanying spinal analgesia 

Analysis of Cases — The author has used crystalline novocaine dissolved 
in spinal fluid as has been stated, in a previous report , 21 and although the 
results were not unsatisfactory, certain undesirable features were evident 
The short duration of the analgesia with novocaine crystals was a serious 
handicap Control of the level of analgesia was only relative No serious 
complications developed, however, and no deaths occurred Recently, Pit- 
kin’s method has been adopted and the last 357 consecutive spinal analgesias 
have been induced according to his technic There seem to be some out- 
standing advantages There has been no difficulty m limiting the level of 



Chart III — The diastolic blood pressure is little affected early in the anesthetic as is shown 
by the very large percentage of cases which show no changes This percentage decreases however 
so that at seventy minutes those eases showing a decrease are the largest number of cases The 
figures on the blocks show the average increase or decrease in the diastolic blood pressure in milli 
metres of mercury 

analgesia, and the average duration of the effect of the drug is longer than 
was noted with novocaine crystals It has been very unusual for analgesia 
to disappear in less than two hours, and m many instances operative pro- 
cedures continued foi two and a half hours without supplementary anaes- 
thesia The average length of time required for operations was forty-eight 
minutes Satisfactory analgesia is always anticipated for one and a half 
hours, and in only a few instances has there been a shorter duration In 
nine instances, operative procedures required longer than two and a half 
hours , inhalation anaesthesia was necessary as a supplement m three of these 
In six cases, analgesia was present for less than one and a half hours’ and 
inhalation anaesthesia was necessary The usual note on the chart indicates, 
however, that “gas was used while closing the incision ” The higher the 
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been used routinely In one instance 6 cubic centimetres were used, a second 
injection of the full dose having been made In patients with a normal 
blood pressure, 50 milligrams of ephedrine was the usual dose and was 
given subcutaneously about five minutes prior to injection of the spinal anal- 
gesic solution The dose of 100 milligrams of ephedrme was unusual and 
was given to “hypotensive” patients in whom “high” analgesia was necessary 
Adrenalin has not been used in this series In cases in which analgesia 
below the iliac crests was established, no ephedrine was used In most of the 
patients a slight rise m the blood pressure was noted early, the blood pressure 
returning to normal or slightly below, as the operation progressed and the 
ephedrine effect became less (Chart II ) This drop below normal does 



Chart V — The pulse pressure is increased at the beginning of the anesthetic but consistently 
decreases as the anesthetic and operation progress The average increase or decrease of the pulse 
pressure is shown by the figures on the blocks 


not continue unless operative shock has been marked, for with the cessation 
of analgesia vasomotor equilibrium is quickly reestablished Unless pre- 
vented, the blood pressure may drop to a sufficient degree to be alarming 
This has formerly been a most frequent complication It did not occur in 
this series, however, except in two cases in which the cause was plainly an 
unusual loss of blood In one patient undergoing caesarean section, a 46 
millimetres of mercury decrease in the systolic blood pressure occurred fifty 
minutes after spinal injection, but during this time considerable bleeding 
had occurred One patient became markedly exsanguinated from loss of 
blood from both uterine arteries during the course of a hysterectomy The 
analgesia could hardly be blamed for the shock which occurred m this case 
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The possibility of headache occurring post-operatively led the author to 
observe a routine of prophylaxis Twenty-two gauge Pitkin needles were 
used routinely and especial care was taken not to allow the patient to make 
the slightest movement while the needle was in situ Leakage from a large 
needle puncture or a rent in the dura, made by the patient’s movement while 
the needle is m place, is the most common cause of post-spinal-puncture 
headache A second type is due to blood, irritant solutions, or actual infec- 
tion in the spinal fluid Following operation, the bed was placed m the 
Trendelenburg position for twelve hours unless contra-indicated by other 
conditions, such as peritonitis In this series no patient developed headache 
sufficiently severe to require special treatment None complained of this 
symptom and only a few indicated its presence upon being questioned Mor- 
phine was given routinely for post-operative pain, and undoubtedly this pre- 
vented many from complaining of a mild headache 

Vomiting has not been very frequent Oxygen inhalations gave almost 
instant relief to those cases which exhibited some nausea during the period 
of analgesia In all, 5 per cent of the cases in this series exhibited some 
degree of nausea and vomiting during the analgesic period In no case was 
post-operative vomiting severe 

There has been no example of ocular palsy, motor paralysis, or sphmcteric 
incontinence There has been no fatality which could be directly attributed 
to spinal analgesia 

SUMMARY 

Three hundred and fifty-seven cases of spinal analgesia induced with 
spinocain are reported Twelve failures occurred Of these, eight obtained 
satisfactory analgesia after a second sub-arachnoid injection of spinocain 
The remaining four received no second injection and operation was per- 
formed under inhalation anaesthesia No deaths occurred which could in any 
way be directly attributed to the spmal analgesia The length of the anal- 
gesia period was definitely more prolonged than when crystalline novocaine 
dissolved in spinal fluid was used Satisfactory analgesia for one and one- 
half hours was obtained in nearly every case The analgesia period was 
shorter when the level of analgesia was high, as for upper abdominal opera- 
tions There were two cases which showed an alarming fall m blood pressure 
In both instances, however, a severe haemorrhage had preceded the drop m 
blood pressure Ephedrine was given routinely, and was apparently respon- 
sible for preventing the drop m blood pressure usually seen following the 
induction of spinal analgesia Post-operative urinary retention which 
required repeated catheterization was not encountered in this series Severe 
post-operative headaches did not occur Nausea or vomiting occurred 111 5 
per cent of the cases of this series When this complication occurred, relief 
could be obtained by the administration of oxygen 

An analysis of the variations of blood pressure, pulse, and pulse pressure 
in the cases of this series is presented This analysis was obtained from a 
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to its complete success, and one should use it only after repeated observations 
and then only when one experienced in its use can direct him for a time 
Age and Sev of the Patients —Table I gives the ages of the patients 
in decades and the ratio of males to females in this series 

The number of patients in the second, third, fourth, fifth and sixth decades 
were about equally divided There were none under ten years of age We 
have avoided giving it to patients under ten years, but do not believe youth 
to be a serious contra-indication Cooperation is lacking in the very young, 
and that is a serious handicap to the surgeon Twenty-three, or about io 
per cent, were over sixty years of age We have not considered advanced 
age as a contra-mdication unless the systolic blood-pressure was extremely 
high (240) and the accompanying diastolic pressure comparatively low, or 


AGES 


DECADE 

BOMBER OF CASES 

1-10 years 

0 

10-20 years 

43 

20 - 30 years 

37 

30 - 40 years 

k5 

40 - 50 years 

4o 

50 - 60 years 

32 

60 - 7° years 

19 

70 - 30 years 

4 

Males 137 J Females 83. - 

220 = total 


Table I — Ages by decides and ratio of males to females 

unless the patient had a decompensated heart Extreme hypotension (below 
95 systolic), especially in adults, has been considered a contra-indication 

We have tried to limit the use of spinal anesthesia in this series, as far 
as possible, to patients belonging to the good risk group, regardless of age, not 
wishing to discredit it by a high mortality rate in patients in whom it was 
used where the deaths were not definitely due to the anaesthetic 
The operations in this series are indicated m Table II 
It will be noted that there were no operations above the diaphragm It is 
our opinion that operations above the diaphragm contra-indicate the use of 
spinal anaesthesia, the danger being paralysis of the voluntary muscles of 
respiration, and, when the anaesthetic reaches a little higher level (fourth 
cervical), paralysis of the phrenic nerve and, through it the diaphragm 

Blood-pi essm e Effects — By far the most interesting point in spinal anaes- 
thesia is its effect on blood-pressure The cause of the fall m pressure is 
unquestionably due to the paralysis of the white rami emerging from the 
anterior horn of the spinal cord This paralysis results in a loss of vasomotor 
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crystals dissolved in spinal fluid The first amputation was above the ankle, 
the second just below the knee, and the thud above the knee The behavior 
is seen to be practically the same during the three operations 


HOUR 


$ A M 

Ip m 15 30 45 15 0 15 30 45 15 



40 


20 
0 

Graph I — On the left side are a group of blood pressures which behave more or less 
similarly in that there is a moderate initial fall followed by a gradual rise of bothi the 
sjstolic and diastolic pressure (The line indicating the sjstolic pressure matches the 
line indicating its associated diastolic pressure in each case ) On the right side is a group 
showing a more gradual fall followed by a gradual rise 



We have observed that there are tour types of blood-pressure behavior 
under spinal anaesthesia Graph IV illustrates the types and the percentages 
of each type 



„Tlh PH II The left side shows an initial rise in blood pressure m each patient instead 
a tall This is probablj due to the action of ephednn The right side of the graph 
shows a few irregular types of blood pressure 


In 70 per cent of the patients there was a slight rise of pressure after the 
ephednn injection followed by a moderate fall, and then a gradual rise to the 
pre-injection level In 12 per cent there was a precipitous drop followed by a 
slow rise In 10 per cent there was a moderate rise, but no secondary fall 
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below the pre-injection level In 8 per cent there was no marked change 
in blood-pressure during the entire operation The time required for the 
blood-pressure to return to the pre-operative level in those cases m which there 
was a fall varied from forty-five minutes to twenty-four hours It came back 
most slowly in the hypertension cases The average time to the lowest blood- 
pressure was 30 6 minutes The greatest decrease 111 systolic pressure was 
166 points, and m diastolic pressure 70 points The greatest increase m 
systolic pressure was 70 points, and m diastolic pressure 52 points The 
average decrease m those 111 whom there was a fall was systolic 34 points 
and diastolic 22 points The average increase in those in whom there was a 
rise was systolic 28 3 points and diastolic 213 points 

A study of the behavior of the pnlsc-pi essin e is also very mtei estmg It 
was determined at the time the blood-pressure was the highest and compared 
with that determined when the blood-pressure was the lowest with the follow- 
ing results In 62 per cent of the series there was a decrease in pulse-pressure 
for an average of 23 points In 30 per cent of the series there was an in- 
crease m pulse-pressure for an average of 125 points In 8 per cent there 
was no change in pulse-pressure These results are indicated graphically at 
the bottom of Graph IV This record, we believe, is significant in that it 
shows that spinal anaesthesia tends to reduce pulse-pressure, and hence to 
stabilize circulation 

PULSE 

Increased E . -taw 20$ 

Constant C - Tr'kAlMttWi 30$ 


Decreased 



Constant & 
docreased 




80 $ 


GRAPHIC INDICATION OF CHANGE IN PUL8E RATE FROM BEGINNING 
TO END OF OPERATION 

Graph V * Note the tendency of the pulse rate to decrease under spmal an'esthesin, 
indicating stabilization of the circulation 

Graph V indicates the change in pulse rate in the cases of this series 
In 50 per cent it decreased, in 20 per cent it increased, and in 30 per cent 
it remained constant If the pulse rate in spinal anaesthesia is constant or 
decreased m So per cent of the cases, the frequently appearing statement that 
its effects are those of shock is not wholly true 

Indications and Conti a-mdications — We believe that spinal anaesthesia is 
indicated in (x) Intestinal obstruction (2) Surgery below the diaphragm 
on diabetics and patients with pulmonary affections or with kidney pathology 
Spinal anaesthesia carries out Crile’s anoci-association idea completely In 
addition to these special indications we believe that spinal anaesthesia is the 
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The advantages to the surgeon are (i) complete relaxation of the ab- 
dominal muscles This seems to us to be of extreme importance Such 
relaxation allows for an easy and complete exploration of the abdominal 
cavity and for an easy closure of the abdominal wound (2) There is less 
disturbance during the operation by the patient’s attempts to vomit or strain 
Although the patient may attempt to vomit, the abdominal viscera do not 
bulge into the wound because of the complete relaxation of the abdominal 
muscles 

The principal disadvantage is the shortness of the anaesthesia, making it 
at times necessary to use a supplemental anaesthetic such as gas or local infiltra- 
tion In our series of 220 cases, 28 (12 per cent) required supplemental 
anaesthesia as shown in Tables III and IV 

In three of these cases supplemental anaesthesia would not have been neces- 
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* In one case of Horqcalne crystals there was no anesthesia, eo the injection was repeated with 
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Table IV — Cases in which spinal anaesthesia was supplemented by other anesthesia 

sary had we waited a few minutes longer before starting the operation (See 
Table III ) These were cases m which nupercame was used and the operation 
was started before its effect was complete This solution requires a longer 
time to produce anaesthesia than novocaine, and 111 these cases a local injection 
was made for the initial incision Two of the twelve cases in which spinocame 
was used required a supplemental anaesthetic, and twenty-three of the 204 
cases 111 which novocaine crystals were used required supplemental anaesthesia 
for closure (See Table IV ) 

Complications — Careful attention has been given to complications and 
post-operative developments in this series and the percentages are given in 
Table V 

Headache has frequently been mentioned in the literature as a post-opera- 
tive development in spinal ansesthesia The origin of it still seems to be 
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ranged from 112 to 38, and his diastolic from 80 to 0 His pulse rate was 140 to 
imperceptible He became cyanotic and complained of air-hunger The table was 
lowered in extreme Trendelenburg and pure oxygen was administered An ampoule of 
coramine was given hypodermically and 1000 cubic centimetres of normal saline intra- 
venously No ephedrine or adrenalin was used for the drop in blood-pressure The 
c>anosis lasted about ten minutes This was the most extreme drop of the entire series, 
in fact, it was the only case in which the systolic pressure went below 50 millimetres of 
mercury He died of bronchopneumonia on the ninth post-operative day 

Case IV was a male, sixty-five years of age, on whom about half the stomach was 
resected for carcinoma He also had tertiary syphilis and generalized arteriosclerosis 
He was given 175 milligrams of novocame crystals dissolved in 3 cubic centimetres of 
spinal fluid with barbotage His systolic blood-pressure ranged from 98 to 78, and his 
diastolic from 74 to 54 He died on the second post-operative day of bronchopneumonia 
Case V was a male, forty-nine years of age, on whom a herniotomy for strangulated 
hernia was performed The patient was moribund, having had the strangulation for five 
days before entering the hospital He was given 200 milligrams of novocame crystals 
dissolved m 2 cubic centimetres of spinal fluid His systolic blood-pressure ranged from 
1 16 to 50, and his diastolic from 72 to 20 His pulse rate was extremely rapid all 
through the operation No attempt was made to resect the bowel but the gangrenous 
loop was drawn out through a separate, higher incision and left to be opened at a later 
time He died five hours after the operation from effects of toxremia 

Case VI was a male, sixty-six years of age, who developed gas gangrene m a burn 
on his leg An amputation was performed He was given 150 milligrams of novocame 
crystals dissolved in 2 cubic centimetres of spinal fluid His systolic blood-pressure 
ranged from 130 to 122, and his diastolic from 90 to 74 His pulse rate was J20 to 130 
He died on the eighth post-operative day following extension of process into the muscles 
of the abdomen 

In all these cases the anaesthesia was satisfactory, and, as has been said 
above, in none could the death be attributed to the anaesthetic 

Facts Concerning Skin Tempeiatiues of Legs and Feet Dining Spinal 
Ancesthesia — In order to determine the effect of spinal anaesthesia on the 
temperature of skin of the feet and legs, eleven cases were studied These 
weie patients with no circulatory derangement The skin temperature over 
the instep of the right foot was taken before the spinal injection and again 
after ancesthesia developed Table VI shows the results of these tests 

The temperature was elevated some in all cases following the spinal injec- 
tion Thinking this test would be of value to determine the advisability of 
sympathetic ganghectomy in cases of Raynaud’s and Burger’s diseases, it 
was used on one case of Raynaud's and the result is shown m Graph VI 
The skm temperatures of the feet rose 6° and 4° after the injection To 
test the reliability, the typhoid vaccine test was applied to the same patient 
and the same result was obtained This patient was operated upon with excel- 
lent results 

REPORT or QUESTIONNAIRE 

In 1927, a questionnaire was sent out by Dr Edwin Stanton, of Schenec- 
tady, New York, to several hundred American surgeons with the object of 
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determining the anaesthetic most frequently used m good-risk and poor-risk 
cases and also to determine the extent to which spinal anaesthesia was being 
used at that time There were 419 out of 622 surgeons (66 per cent ) who 
stated definitely that they did not use spinal anaesthesia There were 203 
(34 per cent ) who stated that they were using it m some types of cases 
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Tabi.e VII — On the left is a tabulation of the replies to question No i “What anaesthetic 
( *° yoy use as a rule in laparotomies in the average run of good risk cases On the right are 
tabulated the replies to question No 2 ‘What anaesthetic do >ou use in laparotomies comprising 
the poor risk group ? ' The plus sign after the figure indicates that some additional anaesthetic 
is used in certain cases 

Those who were using it were, for the most part, using it m prostatectomies, 
amputations of the lower extremities, pelvic cases, and m diabetics Twenty- 
one of them stated they reserved it for "poor-risk" cases 

Since then, spinal has become more frequently used and ai tides on the 
subject have appeared with increasing frequency in the literature Thinking 
it would be of interest to determine the extent of the swing of the pendulum 
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Nine of 18 answering from Baltimore do not use spinal This is the lowest 
percentage of all the cities Seven of the 18 use avertm in a certain percent- 
age of cases Richard Te Linde states that 3 deaths in 15 spinal anaesthesias 
m 1929 caused the surgeons m Baltimore to look upon it with disfavor, and 
he also states that, except for the Brady Urological Institute, not much spinal 
is used at Johns Hopkins Other Baltimore surgeons, including Shipley, Toul- 
son, and Blake, do use it, some of them being very enthusiastic over it 

In Atlanta, Georgia, most of the surgeons answering the questionnaire use 
it to some extent Dr George W Fuller uses it in practically all surgery 
below the diaphragm 111 both private and service cases He states that some 
of the hospitals at Atlanta are using it in about three-fourths of the 
laparotomies 

In Boston, a large majority use spinal amesthesia Several volunteered the 
statement that novocaine crystals are being used almost to the exclusion of 
other preparations, such as Pitkin’s solution, etc Dr A R Kingston uses it 
below the diaphragm m nearly 90 per cent of his cases He is one of several 
throughout the United States who state that Csesarian section is a contra- 
indication to spinal anaesthesia He states that he has, however, done Caesarian 
operations under spinal without the slightest trouble, and is of the opinion that 
if it is used at all it should be used only m small dosage Dr J S White, 
of the Massachusetts General Hospital, states that because the incidence of 
pulmonary complications is as great under spinal as under ether, he is using it 
only in amputations of the leg or m perineal operations or where a low spinal 
can be used 

The Chicago surgeons, as a whole, are rather conservative in the use of 
spinal anaesthesia Jonnesco’s first case, many years ago, at the Cook County 
Hospital demonstration, died, and as a result spinal anaesthesia has gained 
favor slowly Dr James T Case states that the popularity is gradually 
increasing now, however He has used it in 1,700 patients, most of whom 
were gynecological cases Ethylene, in both good- and poor-risk cases, is 
being used more 111 Chicago than in any other city of the country Doctor 
Culbertsen, of Chicago, thinks that m the more difficult abdominal cases, with 
adhesions, etc , nothing gives the excellent intestinal relaxation that is pres- 
ent with spinal amesthesia 

Few of the Cleveland surgeons use spinal as the anaesthetic of choice 
Professor Cutler, of the Western Reserve University, employs it where the 
renal function is poor and in diabetics He also uses it in prostatectomies and 
amputations of the leg William Lower, of the Cleveland Clinic, uses it m 
all his urological cases unless there is some contra-indication 

Detroit surgeons are more enthusiastic concerning spinal than surgeons of 
any other large city, with the possible exception of New York and San 
Francisco Clark D Brooks has used it in 4,000 cases and uses novocaine 
crystals only 

In Philadelphia, the men doing a large volume of surgery are generally 
enthusiastic concerning spinal Dr Wayne Babcock, one of the pioneers in 
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(5) Urologists, as a group, seem most enthusiastic over spinal anaesthesia 

(6) Intestinal obstruction was the condition most frequently mentioned m 
which spinal was the anaesthetic of choice 

(7) There were 275 of the 330 surgeons who stated that spinal anaesthesia 
is increasing m popularity m their section of the country, and but 15 state that 
it is decreasing 

(8) There were 40 who stated that they had observed no change in the 
number of surgeons using this type of anaesthesia 
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— 20 per cent of tire first series and 16 per cent of tire second series 
had disturbing symptoms directly due to the spinal anaesthesia while on the 
operating table The symptoms varied from slight shock with slight mental 
discomfort to severe shock, nausea and vomiting, and extreme mental dis- 
turbance and discomfort This occurred with the patient’s head both level 
and lowered and with manometer readings of spinal fluid pressure taken and 
the injection made at a uniform pressure — io millimetres of mercury obtained 
by the amount of spinal fluid withdrawn An anaesthetist was needed just 
as much with spinal anaesthesia as with general anaesthesia 

4 — In io per cent of the first series and nr 7 per cent of the second 
series the spinal anaesthesia failed completely or had to be supplemented with 
general anaesthesia 

5 — 8 per cent of the first series and 5 per cent of the second had severe 
headaches for the first few days following operation with extreme discomfort 

6 — Although every method which has been suggested, including the use 
of spinocaine, was used, no uniformity of level or duration of analgesia was 
ever obtained One patient who received 170 milligrams dissolved nr 20 
cubic centimetres of spinal fluid had complete analgesia of the entire body 
and died seven hours following the operation from shock and respiratory 
failure The next patient receiving the identical amount m the same manner 
had to have general anaesthesia before the peritoneum could be opened, his 
analgesia lasting about fifteen minutes Analgesia varied from none at all 
to one hour and forty-five minutes undei identical technic This variable 
factor could not be corrected 

Traumatic cases already in shock were never given a spinal anaesthesia 
after the first two cases due to the fact that it deepened their shock if an 
immediate operation had to be done or caused it to recur if operation was 
postponed until it had subsided 

The conclusions that can be drawn from this series of cases are the 
following 

1 Spinal anaesthesia, 40 to 120 milligrams of novocame, m the fourth 
lumbar vertebral space for lower extremity, rectal, perineal, and hernia opera- 
tions is safe and satisfactory The post-operative complications are as numer- 
ous as with general anaesthesia There is also a certain percentage of failures 

2 Spinal anaesthesia, 120 to 170 milligrams of novocame, dissolved in 2 
to 20 cubic centimetres of spinal fluid and injected in a higher level for 
abdominal and chest operations is not safe The post-operative complications 
arc as numerous as in general anaesthesia The shallow respiratory excur- 
sions would accentuate rather than lessen the possibility of post-operative 
pneumonia The only post-operative lung abscess which has occurred on 
the service was a gastric resection under spinal anaesthesia supplemented by 
nitrous oxide for the last half hour of the operation Those patients who 
go into shock with resultant lowered tissue resistance are more susceptible 
to infection The technical danger of injuring the cord at a higher level is 
always present 
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SPINAL AN/ESTHESIA WITH NUPERCAINE AND PROCAINE 

A COMPARATIVE STUDY 

By Augustus Harris, M D , and Leo G Goldberg, M D 

or Brookian, NY 

HIOM Till- DJPARTMFNT OF UHOLOQ* IOYfl ISLAND POLL! OF 1IOSFITAI 

Although we have been using procaine spinal anaesthesia extensively 
and successfully m urologic surgery for more than fifteen years, we have 
recently been trying nupercaine following a preliminary report of its use by 
Keyes and McLellan 

We were impressed with the reports of the German investigators con- 
cerning this compound, derived from quinolm, particularly in regard to the 
intensity of aneesthesia It is to be noted, however, that not all the reports 
showed uniformly successful lesults, also where failures were recorded, 
faulty technic was generally blamed as the cause of failure 

Some have found that a 1-2000 solution for infiltration purposes, despite 
statements to the contrary, does not equal the anaesthetic activity of o 5 per 
cent procaine Suffice it to say, that, for infiltration purposes, in a limited 
series of cases, we have found 1 per cent procaine more satisfactory and have 
given up the use of nupercaine by this route 

Nupercaine has been used foi spinal, caudal, paravertebral and infiltra- 
tion anaesthesia, also foi topical application to mucous membranes 

We have been impressed with the statement that the substance, prepaied 
by Karl Mieschcr, is five times moie toxic than cocaine and having ten times 
the activity of the latter diug However, subsequent work on animals, 
together with its clinical use, would indicate that the margin of safety in its 
use, as prescribed, is much greater than the figures given 

With the maximum dose of cocaine fixed at 50 nulhgiams, the maximum 
dose for nupercaine would, therefore, be 10 milligrams This latter dose is 
contained in 2 cubic centimetres of o 5 per cent solution (used by us in 
ampoule form for spinal anaesthesia) This dose would also be contained in 
10 cubic centimetres of 1-1000 solution and 20 cubic centimetres of 1-2000 
solution 

It is to be noted that solutions 111 salt solution can be sterilized at 221 
degrees F for one half hour without impamng their activity The sodium 
chloride must, however, contain no soda or sodium bicarbonate, and, when 
kept, should be contained 111 alkali-free glass It has been recommended that 
five drops of dilute HC 1 be added to containers of solution of 1-1000 or 
1-2000 

We have not seen the hyperaemic condition of the skin 01 possible skin 
necrosis said to have followed its use It has been suggested that a few drops 
of adrenalin be added to the solution before injection to correct this effect 


* Keyes, E L, and McLellan, A M Am J Surg , vol ix, p 1, July, 1930 
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ANALYSIS or 50 CONSECUTIVE PROCAINE SPINAL AN/ESTHH.SIA CASES 

1 — Failures, total and partial— 2 cases or 4 per cent 
Insufficient duration airesthesia— 4 cases or 8 per cent 

2 — Type of opciahon 

Kidney — 9 cases, with no failures 

Bladder— 14 cases (with two imperfect amesthesia) 

Prostate — 19 cases (with two imperfect anaesthesia) 

External genitalia — 8 cases (with two imperfect airesthesia) 

3— “Puncture” headache rarely occurred in any of our procaine cases (including a previous 
large series) 

4— The induction-time was definite, more rapid, but amesthesia of much shorter duration 
than with nupercaine 

Analysis of six nnpn feci piocamc aiucsthcsia coses Failures 1 — Second-stage pros- 
tatectomy Procaine 1 20 milligrams After ten minutes, gas-oxygen an-esthesia was used 
Operation lasted thirty-five minutes 

_ 2 — Cystotomy and fulguration of bladder carcinoma Procaine 240 milligrams Op- 
eration started five minutes after spinal injection After waiting twenty minutes, gas- 
oxygen amesthesia was used to complete operation and obtain relaxation Blood pressure 
did not fall (120/60) Operating time, 55 minutes 

Insufficient duration of amesthesia (procaine) 1 — Bilateral hydrocele and varicocele 
Procaine 120 milligrams Induction-time five minutes with good an esthesia Operating 
time, thirty-five minutes Morphine sulphate grains % given after thirty minutes as 
sensation began to return No general airesthesia used 

2— Resection of carcinoma of prostate (radiotherm knife) Procaine 120 milligrams 
Induction-time, five minutes Operating time, sixty-four minutes Gas-oxygen anaesthesia 
used five minutes before completion of amesthesia ( Anesthesia lasted fifty -five minutes 
Then blood pressure rose from 120 to 140 suddenly ) 

3 — Bilateral epididymotomy Procaine 120 milligrams Induction-time, five minutes 
Blood pressure, 100/50 after five minutes, 135/90 after fifteen minutes, 120/70 after 
twenty -five minutes Operating time, sixty minutes Light gas-oxygen-ether was begun 
ten minutes atter incision was made because patient was very uncomfortable and appre- 
hensive Usual pre-operative medication of morphine sulphate grs (4 Scopolamine 
grs 1/200 had been given 

4 — Cystotomy and resection of bladder carcinoma Procaine 120 milligrams Induc- 
tion-time, five minutes Operating time, seventy minutes Pain felt after thirty -five 
minutes Gas-oxvgen given at end of forty' minutes 

Analysis of impel came jaduics Failures I — External urethrotomy' Waited 

twenty minutes Gas-oxygen used (Patient apprehensive) 

2 — Nephrectomy Waited ten minutes with no airesthesia at the end of this time 
General airesthesia used 

3 — Coffey ureteral transplantation Waited forts minutes General airesthesia used 

4 Hydrocele No amesthesia after fifteen minutes Light gas-oxygen used 
Partial failures (nupercaine) 1 — Nephrectomy Waited only eight minutes Com- 

plained of pam Supplemented by light gas-oxygen which was stopped ten minutes before 
end of operation (Patient apprehensive) 

2 Nephrotomy Waited twenty minutes Patient complained of pain during opera- 
tion No supplementary aii'esthesia given (Apprehensive ) Second operation under 
150 milligrams procaine (ureterotomy) with perfect anesthesia 

3 Ureterotomy Waited twenty minutes Light gas-oxygen given 

4 Coffey ureteral transplantation Waited twenty-five minutes Light gas-oxvgen 
used Some anesthesia present after three hours Operation required two hours 
(Patient very apprehensive) 
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to exclude the motor fibres would appear to be impractical for major 
surgical operations 

(14) The action of nupercame is definitely more variable and uncertain 
in our hands 

(15) We have not been disposed to try the method suggested of injecting 
a mixture of procaine and nupercame 

(16) Nausea or vomiting has been exceptional and there was no evidence 
of frank toxic reaction on the part of any patient in this series 

(17) Continued investigation m spinal anaesthesia should now be carried 
on by the physiologist, pharmacologist and chemist working in conjunction 
with the clinician 
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easily, and cannot be tied securely, all of which desirable characteristics are 
piesent in the chromic gut 

Figures 2 and 3 are X-ray films of a typical case in which this method 
of suture has been followed All of these operations were done under the 
tourniquet and it is interesting to note that three of the seven cases pre- 
sented the post-operative complication of loss of function of the nerves of the 
hand and fingers, which persisted over a period of about three weeks when 



the sensory and motor power had returned almost completely They were all 
immobilized m circular plaster-of-Paris bandages These bandages were left 
on for fire weeks The bandages extended from the metacaipo phalangeal 
joints to the axilla, with the wrist m slight dorsal flexion, the forearm supi- 
nated, and the elbow at a right angle Care was taken that the bandages were 
not tight, so that this lack of nerve function was due to the tourniquet and not 
to the plaster-of-Paris bandage, as the fingers were but slightly swollen and 
their color rvas good In spite of this in these paiticular cases the bandages 
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the return of both motor and sensory function was complete This return of 
function was an agreeable surprise to me as I felt that the operative pro- 
cedure was inadequate All of these patients have made complete recoveries, 
with two exceptions, the two most recently operated upon They are joining 
up satisfactonly at the present time, though union has been delayed There 
was an infection in one case and subsequently several sequestra were extruded, 
but the bony union and function were not impaired 

I have, on seveial occasions, as, for instance, in the patella or in a clavicle, 
used two sutures with the knots tied on the same side of the bone to obtain 
additional security I feel that this is a desirable method of suture This 
is obviously not the method that I am describing 
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PHILADELPHIA ACADEMY OF SURGERY 

The repoiter remarked that cases of hepatic-duct calculi are not uncom- 
mon Intrahepatic calculi, especially of large size, are rather rare Either 
inaj occur in the absence of calculous cholecystitis 

Frerichs 1 states that gall-stones m the interior of the liver and m branches of the 
hepatic duct are rare but quotes Morgagni who collected a series of observations from 
the works of Plater, Fallopius, Dodonoeus, Columbus, Paysch and others showing con- 
cretions which have been found in the interior of the liver Most of these concretions 
were large, round stones and more rarely branched coral-like concretions which form 
casts in the ducts and are sometimes solid but at other times hollow These concretions 
may give rise to inflammation, ulceration of the ducts also to hepatic abscesses and 
P3'Iephlebitis 

There are said to be many specimens of multiple intrahepatic calculi in the museums 
of London and Westminster Hospitals Beer 2 dissected 250 livers of patients who had 
succumbed to gall-bladder disease and found six cases of definite intrahepatic stone forma- 
tion , that is, in 2 S per cent 

Thudichum'’ reported six cases of large branching intrahepatic calculi Another case 
of intrahepatic calculus was reported from St George’s Hospital of a man who died with 
diabetes from a secondary pancreatitis 4 Vachell and Stevens r reported a case m which 
there were 520 calculi within the liver substances and the ducts The largest was one 
and three-quarters inches long 

Intrahepatic calculi are chiefly composed of bilirubin calcium, whereas stones found 
in the gall-bladder are usually cholestrin stones Because of this difference 111 the con- 
sistency of the calculi and because of the fact that intrahepatic stones mav occur inde- 
pendently of calculi 111 the gall-bladder, the etiology requires further discussion Beer 0 
states that intrahepatic stones are probably formed 111 the liver rather than having been 
formed originally in the gall-bladder because of the fact that the stones removed from the 
hepatic duct and liver differ in shape, color and character frcm those usually found in 
the gall-bladder Moreover, as mentioned above in many cases reported of intrahepatic 
stone there have been no stones in the gall-bladder Undoubtedly the intrahepatic calculi 
and the calculi found within the hepatic ducts must originate in the liver In some cases 
of intrahepatic calculi, jaundice is present In others, it is absent as in Draper’s case 
In Havvkes’ case 8 there was slight jaundice In this case the gall-bladder had been 
previously removed The patient left the hospital two weeks after cholecystectomy but 
attacks of pain continued The patient was subsequently operated upon No calculi were 
found in the ducts but “upon passing the hand upward toward the dome of the liver on 
the right side, a large calculus was found embedded 111 the liver substance about four 
inches from the free border of the liver ” Havvkes performed this operation m two 
stages, introducing sterile gauze at the first operation to form adhesions At second 
operation, four day's later, the liver substance was incised and the calculi “dug out with 
the index finger from an indurated mass of surrounding tissue ” Three large calculi were 
removed There was considerable haemorrhage which was checked by tamponade In 
Doctor Owen’s case the cautery was used for the liver incision and no worrisome haem- 
orrhage occurred Havvkes suggests the advisability of palpating the liver surface during 
operation in cases diagnosed as cholelithiasis where the findings in the region of the gall- 
bladder and ducts do not seem sufficient to account for the symptoms present He further 
states that it “seems possible that liver abscesses of unknown etiology have arisen from 
such cause ” Vachell and Stevens” reported a fatal case of intrahepatic calculus asso- 
ciated with multiple abscesses of the liver and subdiapliragmatic abscess The gall-bladder 
m this case was normal in size and contained no calculi Jaundice was not present until 
nineteen days before death Chemical analysis of these calculi showed a predominance of 
calcium bilirubin The culture from the abscesses of the liver showed Bacillus coh and 
whereas the patient had typhoid a number of years before, the typhoid bacillus was 
not found 
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the following day 1,500 units of tetanus antitoxin were administered into 
the subcutaneous tissues of the anterior abdominal wall On December 25 
he developed a severe generalized urticarial reaction for which he received 
an injection of adrenalin O11 December 28 he was awakened during the 
night with \ery severe pains 111 the neck, more severe on the right side 
pains m both shouldeis, hands forearms and 111 the mtrascapular areas 
He could not move his fingers or wusts and both upper extremities were 
weak His hands and forearms felt as though they were swollen The pam, 
which continued until the end of the first week m January, was associated 
with numbness and tingling m the hands and forearms 

January 5 the following findings were noted The power 111 the left 
upper extremity was normal, excepting for slight weakness of the hand 
grasp There was marked weakness m the grip of the right hand, and 
about 70 per cent loss of power in the extensors of the wrist He com- 
plained of very severe pam in the neck, shoulders, mtrascapular areas and 
both arms There was tenderness over the muscles of the right side of the 
neck, the axilla and over all the neive trunks in arms and forearms Extreme 
abduction of the aim caused severe pam No objective impairment of 
sensation could be elicited, but subjectively there were numbness and tingling 
of the right hand and foreaim Tenderness, not as severe m character, 
was noted over the nerve trunks of the left arm Power of both deltoids 
normal There was definite weakness of the biceps and triceps muscles of the 
right arm The left biceps and triceps muscles were normal The bicipital 
and tncipital reflexes could not be obtained on the right side, but were 
normal on the left 

The above symptoms improved slowly On January 9 he was able to 
resume light duty By January 19 he had recovered sufficiently to return 
to active duty Recent examination reveals that the power in both arms and 
hands is normal and equal On lifting w'eights there is a moderate winging 
of both scapulae The patient states that he does not appear to have the 
same strength m his arms and hands as he had prior to the attack of neuritis 

The speaker remarked that cases of multiple neuritis following the pro- 
phylactic injection of tentanus antitoxin have been previously reported The 
first report m the literature is by Thaon 1 Approximately twenty cases have 
been reported This manifestation of allergy is a comparatively rare one 
Braunhch 2 cautions against the use of fresh tetanus antitoxin, stating that 
as a result of its use, serum reaction occurs more frequently and is more 
severe Multiple neuritis may follow prophylactic injection of tetanus anti- 
toxin or othei sera The prophylactic or therapeutic use of serum must be 
administered with the realization of this fact None of the present indica- 
tions for the administration of sera should be ignored because of the compara- 
tively rare complication of neuritis More careful testing for sensitization 
is advisable m the use of anti-sera to avoid this and all other unpleasant com- 
plications of serum therapy 
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tion were continued and m addition 5 P er cen ^ glucose m normal salt 
solution was administered through the jejunostomy tube by the Murphy 
drip The patient’s condition did not change very much in twenty-four 
hours, so a Jutte tube was left in the stomach and every two hours the 
gastric contents were aspirated and introduced into the jejunum through 
the jejunostomy tube This procedure benefited the patient symptomat- 
ically and produced a definite improvement in the degree of dehydration in 
twenty-four hours Charcoal was placed m the stomach after the aspira- 
tion as various intervals, but no trace of it could be found in the jejunum 
until seventy-two hours after the operation On the fourth day the tempera- 
ture became normal, and on the fifth day fluids passed through the stomach 
readily Oral feedings were started and gradually increased, intravenous 
injections of glucose and salt solution were discontinued on the sixth day, 
feeding through the jejunostomy tube was discontinued on the eighth day, 
and the jejunostomy tube was removed on tbe fourteenth day Subsequently, 
the convalescence was uneventful Since his discharge from the Hospital, 
the patient has gained twenty-two pounds in weight and is symptom- free 
The second case, a man, forty-one years of age, was admitted to the 
Presbyterian Hospital April 18, 1927, under the caie of Doctor Pfeiffer 
He had an eight-year history typical of duodenal ulcer and the X-ray was 
positive for this les'on April 22, 1927, a laparotomy was performed, a 
duodenal ulcer was found, and a gastroentei ostomy and appendectomy were 
performed The patient’s immediate post-operative reaction was satisfactory 
and he was able to take soft diet with no discomfort On the eighth day 
symptoms of gastuc retention developed with an ele\ation of the tempera- 
ture of 100 1/5 0 F Gastuc lavage ivas performed and glucose and saline 
were administered intravenously Blood chemistry studies showed a more 
severe alkalosis than was found in the first patient The Co 2 was 85 volumes 
per cent , the blood chlorides weie 208 and the blood urea nitrogen, 26 per 
cubic metres of blood The patient s condition became progressively worse 
and the gastroenterostomy was explored on the twelfth day Both the 
proximal and distal loops were greatly inflamed, the stoma w f as closed 
and the distal loop was collapsed beyond the area of inflammation An 
enteroenterostomy was made between the two loops Gastric lavage and 
intravenous medications were continued There was slight improvement 
for twenty-four hours, but the patient’s progress was not satisfactory 
On the second day a jejunostomy was performed with a marked relief of 
symptoms in twenty-four houis Forty-eight hours after the jejunostomy 
the patient’s temperature fell to normal and at the end of four days fluids 
passed thiough the stomach into the jejunum The diet was gradually 
increased until solid food was taken with no evidence of retention Three 
weeks aftei the jejunostomy, when the patient had completely recovered 
from the gastric retention, an upper respiratory infection occurred which 
was complicated by multiple abscesses of the lung and empyema which was 
ultimately responsible for his death, two and one-half months after the 
original operation The respiratory condition is mentioned briefly as before 
the onset of this complication, the lnflammatoiy reaction of the loops of the 

gastroenterostomy had subsided and the patient w'as well on the road to 
recovery 

These cases are piesented for two reasons First, inflammation of the 
loops was the cause of gastric letention following gastroenterostomy, and 
secondly, the jejunostomy placed the inflamed area at rest, permitting the 
inflammation to subside and thereby relieving the obstruction 
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difficulties of major operative interference, a jejunostomy was performed 
The patient had relief from pam in eight days , the jejunostomy tube was left 
in place for six months and during that time no food was taken by mouth 
Eight months after the operation the patient returned symptom-free, all evi- 
dence of the lesion had disappeared and the X-ray was negative 

Dr Damon B PrEUTER said that since the standardization of the technic 
of gastroenterostomy has been so well placed before the profession by many 
surgeons, notably Moymhan, we have become accustomed to think little of 
what was formerly called vicious circle The physiologic gastroenterostomy 
makes it very much simpler for the contents of the stomach to enter the 
jejunum rather than go down to the proximal loop These two cases show 
that there is a type of obstruction which is not a simple mechanical one but 
which is due to adynamic ileus The speaker has seen a somewhat similar 
condition in the colon in which the bowel had lost its elasticity One sees it 
most frequently in the late stages of ulcerative colitis The physiologic block 
is not due to any actual obstruction but to the inflammatory ileus He would 
hesitate very much to delay operation in cases showing marked gastric reten- 
tion after gastroenterostomy, hoping it would disappear It might disappear 
but the proper thing to do is to explore 

Dr Edward T Cuossan said that Doctor Bothe states that the gastro- 
enterostomy was done in the usual manner He would like to know -whether 
the “usual manner” means that there were three layers of sutures posteriorly, 
or whether two layers were used He -would also like to know whether the 
opening m the transverse mesocolon was sutured close to the stoma It 
would appear that if three layers of suture are used posteriorly, and m addi- 
tion to this the rent in the mesocolon be sutured close to the stoma, there is 
sufficient irritation from the foreign bodies to cause an inflammatory reaction 
such as described in these cases The speaker agrees with Doctor Pfeiffer 
that jejunostomy should clear up cases of inflammatory ileus 

Dr George P Muller remarked that operative interference was often 
unwisely postponed m the hope that obstructive symptoms would be relieved 
Hus practice occasionally results m the neglect of a patient suffering from 
severe mechanical obstruction The speaker, however, recalled one patient 
whom he had ordered prepared for re-operation when it was discovered that 
there was a marked alkalosis Large quantities of hypertonic saline and glucose 
solution were grven and in twenty-four hours the clinical picture had com- 
pletely changed Doctor Muller, therefore, advocates serious consideration 
of the chemical state of affairs and if treatment along these lines fails to give 
relief, operation should not be delayed In certain cases infection from the 
stomach may be carried to the suture line and thus produce an inflammatory 
reaction in the stoma which will prevent it from functioning 

Dr Frederick A Bothe said that he used two rows of sutures and 
sutured the mesocolon about two and one-half inches from the anastomosis 
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of pituitrm Doctor Frazier’s experience with this dosage has been satis- 
factory and gave no cause for alarm 

Dr George P Muller said he saw the publication of Doctor White’s 
previous paper He had begun the use of avertm and during the winter had 
used it in forty-three cases, of which about half were goitre Forty were 
successful from the standpoint of amesthesia Blood pressures usually fell 
for a short period but not nearly so much as occurred in spinal anaesthesia 
Nitrous oxide gas was used as a secondary anaesthesia and the patients re- 
quired but little of it No patient showed any complication from the avertin 

Dr Edward W Beach said that he had used avertm, not so much as the 
essayists, but had found it very satisfactory There is a drop m pulse pressure 
early in the anaesthesia The reaction is very quick Cyanosis has not given 
trouble although he always has a tank of C 0 2 and oxygen present He varies 
the dosage according to the operation, in major abdominal work using the 
larger doses The advantage of nitrous oxide as the supplemental anaesthetic 
is that one maintains a high percentage of oxygen which is desirable as it 
maintains a higher metabolic rate In other words, one can conduct a section 
on a 50-50 instead of an 80-20 mixture Doctor Beach thinks avertm possibly 
impairs the action of the kidneys at first but only temporary It certainly 
is an approach toward the ideal, and the patients are all well pleased 

Dr Charles S White, said that he believed the proper way to use 
avertin is to begin with a small dose, 60 milligrams for instance, and gradually 
increase it in various cases until the proper dosage is reached This will be 
80-90 milligrams per kilo of body weight He did considerable laboratory 
work 111 connection with avertin, but did not go into the matter of dosage 
because this has already been well worked out by the Germans He believes 
avertin is a distinct advance in ansesthesia and is well worth trying For a 
long time he has been considering the anaesthetic from a surgeon’s standpoint, 
in his opinion it is now time to give the patient due consideration 

Dr Joseph Kreiselman, replying to questions, said that he was not 
prepared to make a comparison between amytal and avertm He had never 
used the foimer It is a little difficult to give a definite dosage In the begin- 
ning he used 100 milligrams almost routinely for abdominal surgery He 
would use 100 milligrams in a young healthy adult man now , perhaps m a 
young woman In an obese patient, say 160 pounds, he probably would use 
somewhere between 80 and 90 A recent patient who weighed about 170-180 
pounds and had a blood sugar of 300 received what he estimated to be about 
50-60 milligrams and there was practically no change in her blood sugar post- 
operatively He has never used it intravenously The speaker does not 
consider 80 milligrams enough for the average abdominal operation On 
occasions 100 milligrams is slightly exceeded The respiratory rate is de- 
creased with the larger doses Cyanosis has not been observed in any case 
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there is an overflow of secretion so that it reaches the skin, it has passed over 
to to 15 centimetres of intestinal mucosa, and excoriation is reduced to a 
minimum In several months of observation we have not seen leakage from 
the fistulas, thus raising the question of absorption of the acid by either the 
stomach or more probably the ileum mucosa We hope to answer this ques- 
tion m the near future The two-stage procedure enables the fistulous opening 
to become well healed before any appreciable amounts of acid secretions pass 
over it 

The animals used in such experiments do not require special care At any 
time about 20 cubic centimeties of gastric juice can be obtained, the amount 
depending on the size of the pouch The small amount of secietion of the 
loop of intestine leturmng to the pouch can be readily prevented, when pure 



gastric juice is desired, by inserting a Pezzer mushroom catheter well within 
the pouch and exerting enough traction on it to impinge the mushroom against 
the conti acted line of the gastro-ileal anastomosis Acid values are in every 
way comparable to those obtained in dogs with a Pavlow pouch ; excoriation 
and continuous care are eliminated and sufficient volume of secretion can be 
obtained for practically all experimental pui poses 

Samuel L Goldberg, M D , 

Fcllozv in Sin gay, and 

Frank C Mann, M D , 

Division of E\pci unental Sm gciy and Pathology, The Mayo Foundation, 

Rochcstei, Minnesota 

BIBLIOGRAPHY 

Mann, F C, and Bollman, J L A Method for Making a Satisfactory Fistula at Any 
Level of the Gastro-intestinal Tract Annals of Surgeri, vol xcm, pp 794-797, 
March, 1931 


954 



brief communications 



Tig i — (i) Rubber tubes (various calibres) calibrated in centimetres and inches (2) Cigarette 
drains calibrated in centimetres and inches (3) Rubber dam calibrated in centimetres (4) Penrose 
tube calibrated in centimetres 
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Fig 2 shows its modification, and might be termed a subcuticular type of 
Stewart suture The suture is introduced by a straight cutting needle at point 
(A) on side of assistant to point (B), similar to the usual Stewart stitch, 
going to deeper layers of skm and subcutaneous tissues to obliterate any dead 
space 



Instead of going to point (C) Fig I, the needle is then dnected to point 

(C) Fig 2, one-quarter ot an inch medial to 
point (B) and allowed to pass directly under 
the skin and emerge at point (E) — edge of 
incision 

Then the needle is passed subcuticularly 
from point (F) to (D), the latter emerging 
one-quarter of an inch medial to point (A) 
The suture is then tied, giving a perfect 
hair-line wound approximation similar to a 
subcuticular suture 



Fig 3 — Herniotomy wound 
Ninth daj postoperatne upon re 
moval of above tjpe of suture Note 
onlj three sutures used hair line 
scar absence of cross marks 


This suture can leadily be lemoved by 
cutting either end and pulling out 

The suture as used on clean cases at the 


Bellevue Hospital has proved very satisfactory The suture is easily applied, 
gives an excellent hair-line approximation, avoids cross wound cutting and 
scarring, and is easily removed 


Victor Carabba, M D , 
New Y oi k, N Y 

Fi om the Thud Suigical Division , Bellevue Hospital , New Yoik City 
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through every page of the monograph This makes it really valuable The 
early enthusiasm of numberless biologists and surgeons about Leriche’s 
operation and all other procedures aiming at destroying the fibres of the 
sympathetic nerve, entering nerves, blood-vessels, glands, etc , is absent A 
sober endeavor to restudy thoroughly the whole subject, beginning from its 
anatomical and physiological basis, without being swayed by enthusiasm or 
discouraged by poor results, makes Scalone’s monograph most praiseworthy 

Scalone’s monograph should be consulted by anyone intending to do 
surgery of the sympathetic system, because it relates the personal, unbiased 
experience of an intelligent, competent, hard-working surgeon and biologist 
who has devoted twenty years to the study of the subject 

Angelo L Soresi 

Urological Roentgenology (Second edition levised ) By Hugh A 
Young, M D , and Charles A Waters, M D 4 vo , cloth , pp 560 Paul 
B Hoeber, New York, 1931 

The review of the first edition of this work appeared in the Annals or 
Surgery, vol lxxxix, No 3, March, 1929 The remarks made then may 
be reiterated A second printing of the volume necessitated at this time 
has given the authors an opportunity of incorporating the advances in urology 
made during the past two years and of revising and elaborating the previ- 
ously written chapters Thus, many new and interesting cases have been 
incorporated, gathered both from the literature and from recent cases in the 
Biady clinic 

Since the publication of the fiist edition, the subject of intravenous urog- 
raphy has been developed and a new chapter devoted to the details of its 
administration has been added The discussion of the evaluation of these 
new methods is of definite value A second chapter takes up the considera- 
tion of the more recent technic of arteriography and depicts graphically the 
delineation of the aorta and its abdominal branches m urological rontgenology 
A few pages have also been added showing the clinic methods of keeping 
records The new Young-Elvers phthalemometer is also illustrated and its 
use described 

In all, sixty-four pages and seventy-four illustrations have been added to 
the original work The general composition of the volume is most excellent 
and will prove of great value not only to the specialist, but to the general 
practitioner and surgeon as well 

James T Pilcher 

EDITORIAL ADDRESS 

IT® office of the Editor of the Annals of Surgery is located at 
1 J ames Place, Brooklyn, New York All contributions for 
publication, Books for Review, and Exchanges should be sent to 
this address 

Remittances for Subscriptions and Advertising and all business 
communications should be addresed to the 

ANNALS OF SURGERY 

227-231 South Sixth Street 

Philadelphia, Penna 
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In the tiny tube of a hypodermic or the eye of a suture 
needle, dirt must find no foothold Stainless Steel is a 
"healthy” metal, immune to most corrosive chemicals, it is 
"pit-proof” and therefore a valuable aid m our never ending 
fight against infection At the Beth Israel Hospital in 
Boston as well as many other leading institutions most of 
the instruments are "Stainless ” Genuine Stainless Steel 
is manufactured only under the patents of American Stain- 
less Steel Company, Commonwealth Building, Pittsburgh, 
Pennsylvania Write for a copy of our new booklet today 


STAINLESS 


STAINLESS STEEL 



Two Important Products 


FOR PHYSICIANS 


IODOFORMAL-W^ rn er & Co. 

ANTISEPTIC SURGICAL DRESSING 

Possesses all the advantages of Iodoform with added 
valuable properties. 


TANFORMA L-w—r * Co . 

AN ENERGETIC INTESTINAL ASTRINGENT AND ANTISEPTIC 

Powder and in Capsules containing 5 grs. and IO grs. 


TO. I. WARNER & GO. 


Philadelphia 


Branch Houses — New York, Chicago, New Orleans. 

SAMPLES TO PHYSICIANS ON REQUEST 



We desire to again call the attention of the profession to 
the formula for Scott’s Emulsion 

Pure Norwegian Non-Freezing Cod Liver Oil- 44% per cent. 

Chemically Puie Glycerine 13 “ 

Emulsifying Agent and Flavoring Extract - -2 y 2 “ 

Solution of Hypophosplntes of Lime and Soda 
(being 6 grains of Hypos of Lime and 3 
grams of Hypos of Soda to, the fluid ounce) 40 “ 

Total - - - - - - 100 per cent 

In view of the numerous cheap substitutes for cod liver oil 
and the prevailing tendency to adulterate the ingredients used 
m them, it is gratifying to know that Scott’s Emulsion con- 
tinues to maintain its high standard of excellence and that it 
contains such a large peny-pjtage of the pure Norvvegianoil — 
a higher percentage than is contained in any other emulsion 
In prescribing cod liver oil, we trust that you will not over- 
look the fact that Scott’s Emulsion has been the standard 
for thirty years 

SCOTT & BOWNE, 409 Pearl St., New York. 
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(Pure Chloride of 1 Ethyl) 


For Local and General 

ANESTHESIA 



Supplied in 10 30, 60, an^ J 00 gramme automatic closing glass tubes 

Also in 3 Cc and 5 Cc hermetically sealed glass, tubes 

, 1 
r 

The automatic closing tubes require no valve 
Simply pre ss the lever 


Widely used for 
many years 


Sole Distributors for the USA and Canada 

MERCK & CO. Inc. 

Philadelphia) New York St Louis Montreal 
Mam Office Rahway, N J 



Suggestion 
■ Parting! 


y-a.fi. & u.B ling • 1 HE pneumonia convalescent 

hiay not realize the importance of 
a helpful stimulant foi his appetite 
i ar t cl foi that added strength he 
, * n^eds A teaspoonful of 

Gray’s Glycerine Tonic Comp. 

{Formula Dr j 0 b„ P Gray) 

i ' ' 

just before meals will aid to bring 
about speedy and complete con- 
valescence 

j 

May we send you a 4 oz bottle to try? 

THE PURDUE FREDERICK CO< ? ,135, Christopher, St , New York 

if Aho Compounders o/HYPEROU. 

U.A Utero-Ov ar tan tonic and corrective!] 







E^IN has a way of becoming narcotic analgesic and sedative, 
more intense at night That ac- will give many a nightly rest 
counts for the frequency of tele- to the patient and doctor alike 
phone calls when the doctor It relieves pain quickly, efficient- 
should be gathering much ly, lastingly — and can be safely 
needed rest Peralga, the non- given under any condition 


Peralga is a combination of 
amidopyrine and barbital 


PERALGA 

for the relief of PAIN 


SCHERING GLATZ, Inc , 113 West 18th Street, New York City 
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VENTRICULIN 

( Desiccated , Defatted Hog Stomach) 


Now available in 
ioo-gram bottles 


This new “Economy Package” still 
further reduces the cost of Ventnculin 
treatment to the pernicious 
anemia patient 


We shall continue to supply entnculin in pack 
ages of 12 and 2a 10 gram \ials for those who 
prefer to obtain the product in this form 


Specific in pernicious anemia ..De- 
veloped by the Parke-Davis research 
staff m co-operation with the Simpson 
Memorial Institute, University of Mich- 
igan.. Accepted by the Council on 
Pharmacy and Chemistry of the A M. A. 


PARKE, DAVIS & CO. 

The world’s largest makers of pharmaceutical and biological products 


DETROIT NEW TORE. CHICAGO KANSAS CITY ST LOUIS BALTIMORE NEW ORLEANS 

Minneapolis Seattle In Canada walkermlle Montreal Winnipeg 




The Use of Living Sutuies Now an Accomplished Fact 
Thiu These Two New “Tiemann” Instiuments . . . 



# S/9044 


The fascia stripper is the desirn of Dr Roderick V Grace The elliptical 
advancing edge >\hich is blunt semi sharp and sharp at just the right points 
greatly facilitates stripping of the fascia Price postpaid $7 50 


The specially designed suture trauma to a nun- 

eye permits the threading # s/157 imum 

of the needle with a nun- (r Thefascm The needles may be 

imum of wasted suture, signed bj threaded with ease by 

holds the sutui e with a Price h each ^postpaid using a specially pre- 
maximum of firmness $2 00 pared mosquito forceps 

and thus entirely eliminates the ne- The jaws aie fine enough to go thru 
cessity of ovei tying the eye of the needle and pull the 

The absence of overtymg reduces suture thru 

Threading forceps # S/6783 Price each postpaid $2 00 


Ar' it S/157 
IF The fascia 

>f needle de 

signed b> 
Dr Charles M Gratz 
Price each postpaid 
$2 00 




107 East 28th St, Newark 
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Ka Intend Catgut 

G ERMICIDAL Exerts a bactericidal ac- 
tion in the suture tract Supersedes 
the older unstable iodized sutures Impreg- 
nated with che double iodine compound, 
potassium-mercuric-iodide t Heat sterilized 


Kal-dermic Skin Sutures 

U IDFAL FOR DERRIA-CLObURE 

A NON-CAPILLARY, heat sterilized su- 
ture of unusual flexibility and strength 
It is uniform in size, non-irritating, and of 
distinctive blue color Boilable 



The boilable grade is unusually flexible for boilable 
catgut, the non-boilable grade is extremely flexible 

TWO VARIETIES 


BOILABLE 

* 

NON- 

■BOILABLE 

NO 



NO 

I 205 

Plain 

Catgut 

1405 

1 225 

io-Day 

Chromic 

1425 

1245 

20-Day 

Chromic 

J 445 

I 285 

40-Day 

Chromic 

1485 

Sizes 

000 00 

012 

3 4 


Approximately 60 inches in each tube 

Package of 12 tubes of a size $3 00 

Less 20% on gross or more or $28 8o, net, a gross 


Kangaroo Tendons 

G ERMICIDAL, being impregnated with 
potassium-mercuric-iodide t Chromi- 
cized to resist absorption in fascia or in 
tendon for approximately thirty days The 
non-boilable grade is extremely flexible 



NO 


37° Non-Boiladle Grade 

380 -^Boilable Grade 

Sizes O 2 4 6 8 16 24 

Each tube contains one tendon 
Lengths vary from 12 to 20 inches 

Package of 12 tubes of a size $3 00 

Less 20% on gross or more or $28 8o, net, a gross 



D&G Sutures are 
always found 
neutral under the 
most delicate ti- 
tration tests This 
is one of the rea- 
sons they uniform- 
ly behave well in 
the tissues 


J.0 INCIIFS IN TUBE DOZEN 

550 Without Needle 60 §3 00 

852 Without Needle 20 1 50 

954 With '/2-Curved Needle 20 2 40 

Sizes 000 00 o 

(fine) (mfdium) (coarse) 

Packages of 12 tubes of one kind and size 
Less zafo discount on one gross or more 

Kal-dermic Tension Sutwes 

I DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size 

NO INCUFSINTUDF 1)071 N 

555 Without Needle 60 $3 00 

Sizes 123 

(rn.r) (medium) (coaksf) 

Packages of 12 tubes of one kind and size 

Less 20 'po discount on one gross or more 

Atraumatic Needles 

F OR GASTRO-INTESTINAL suturing 
and for all membranes where minimized 
suture trauma is desirable Integrally affixed 
to 20-day Kalmerid catgut Boilable ' 



illustrations arf fin e eighths size 
no INCHES INTUBE D07PN 


1341 Straight Needle 28 $300 

1342 Two Straight Needles 36 3 60 

1343 %-Circle Nfedle 28 3 60 

1 345 '/^-Circle Needle 28 3 60 

Less 20 °/o discount on one gross or more 

Sizes 00 o 1 

Packages of 12 tubes of one kind and size 


DAVIS & GECK, INC - 217 DUFFIELD ST ^ BROOKLYN, N Y 

D&G Sutures are obtainable from responsible dealers everywhere , or direct, postpaid 
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P ILRRE FRANCO glemed lus 
early education fiom itinerant herni- 
otonusts, litliotoinists, and operators on 
cataract From this humble beginning he 
became one of the most skillful surgeons 
and foremost authors of the sixteenth 
century His greatest contribution to 
surgery was modification of the operation 
for bilateral hernia — which up to then had 
amounted to bilateral castration— through 
the introduction of an original procedure 
not unlike the modern operation, except 
th it there was no suture of the muscular 
layers and aponeurosis 


D&G Sutures 

“THEY ARE HEAT STERILIZED ' 

DAVIS & GECK INC 
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ALTHOUGH Iletm (Insulin, Lilly) is a delicate product, much ponderous 
equipment is required to produce it These storage tanks are seen from their second 
floor level — Laboratories of Eh Lilly and Company, Indianapolis, manufacturers of 

Iletin (Insulin, Lilly) 

THE FIRST INSULIN COMMERCIALLY 
AVAILABLE IN THE UNITED STATES 

Among other important products of the Lilly Laboratories are 
LIVER EXTRACT No. 343 TABLETS AMYTAL 

PULVULES SODIUM AMYTAL PARA-THOR-MONE 

EPHEDRINE PREPARATIONS 
and an extensive line of pharmaceutical and biological products 
for use under the direction of physicians and advertised 
through professional channels only. 
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WHEREVER THE 
EYES CAN 
PENETRATE . . . 

Wherever the surgeon’s eyes can pene- 
trate, Operay Multibeam illumination 
precedes to light the way Into every 
cavity, in every surgical position, a 
pure white light, pro) ected from many 

| angles that practically eliminates shadow There is no 

^ "spilled light” to torture the eyes of the surgeon or his 

assistant, and extreme maneuverability enables posi- 
1 tional changes instantly, operated outside the sterile area 






Operay Multibeams are today being used in Amer- 
ica’s finest surgeries Complete details and list of 
installations will be gladly furnished upon request 

OPERAY LABORATORIES 

7919 South Racine Are , Chicago, Illinois 


OPERAY 


MULTIBEAM 

Flexible as a Flashlight” 
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D&G Kalmerid Catgut 



The non-boil able variety is prepared The boilable variety is prepared for 

for those desiring a heat sterilized suture those accustomed to sterilize the exterior 

possessing the maximum of flexibility __ of the tubes by boiling or autoclaving 

DAVIS & GECK, INC - 217 DUFFIELD STREET - BROOKLYN, N Y 
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abundantly when they are stripped of misleading details Symbiosis is a good relation, 
parasitism is an evil one Good and evil, of course, are relative terms But once we 
have a standard by which reliably to judge biological activities and their results, we 
need not shrink from the attempt to discriminate between legitimate and illegitimate 
developments, and thus to introduce order into biology in the place of the present chaos 
and indeterminateness of jargon The claim made by some that biology is not a matter 
of \alues is preposterous It is a species of scientific fatalism no longer warranted to- 
day The very term ‘survival of the fittest’ involves a value-judgment There is no 
cause for fatalism or pessimism on a due appreciation of symbiosis, no cause to falter 
and to think that Nature sanctions crime equally with good conduct True, in the 
course of evolution, legions of species have strayed from the symbiotic path and have 
elected instead that of least resistance— that of predacitj or of parasitism But it can 
be shown that they have declined accordingly, whilst others, which have persisted in a 
more honest course, have meanwhile gone forward ” 

On this basis, Rheinheimer offers a new theory of disease concurrently 
with that of symbiosis He says “Disease, degeneration and extinction origi- 
nate with failure of cooperation, be it between organs or species ” Wheeler 5 
states in an article on “Social Life Among the Insects” that “Living beings 
not only struggle and compete with one another for food, mates and safety, but 
they also work together to insure to one another these same indispensable con- 
ditions for development and suivival ” Hastings 0 says that “Life is not only 
a struggle for existence among half-starved individuals thirsting for each 
other’s blood but plants and animals of different kinds cooperate to a much 
largei extent than was foimerly supposed ” 

One of the best examples of symbiotic existence is the lichen A lichen is 
formed by the intimate association of a fungus and an alga They perform 
an impoitant function in serving as the advance guard of vegetation by reach- 
ing out over the desert and into the cold of the north and by climbing moun- 
tains to the snow line They cover bare regions of land and are often followed 
by other vegetation Fungi grow around and in the cortical layers of the 
roots of certain plants and trees A still moie important function is performed 
by nitrifying bacteria, such as Bacillus i adicicola, which occur in the soil They 
enter the root hairs of leguminous plants and glow within the roots, forming 
nodules These bacteria take up nitrogen from the air and supply the roots 
with nitrates, accepting in return carbohydrate for their own nourishment 
Bacterial mixtures play an extremely important function in the disintegration 
of animal bodies Many othei instances of these relationships could be cited 
but these will serve to indicate the importance of the general laws of symbiosis 
without which life as it exists on the earth would cease 

Since the early days of bacteriology it has been observed that different 
species of bacteria frequently exist together but very few reports have been 
made with regard to the effects that these organisms have on one another 
Since the tune of Koch 7 much gi eater importance has been placed upon ob- 
taining organisms in pure culture Even during the Great War, when wound 
infections with mixtures of organisms were commonly observed, there is very 
little evidence in the literature that much thought was given to the symbiosis 
of these organisms In the intestine of man and of animals bactena have 
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sterilized either by filtration or heat, so that they believed that the second organism 
did not act on the end-product of the first but upon some intermediate product Sherman 
and Shaw 18 demonstrated the synergism of two organisms m the production of propionic 
acid Bacillus acidi piopwmci which is the essential organism for the production of 
“eyes” and the characteristic flavor of Swiss cheese, will produce a very much larger 
amount of propionic acid in association with several other organisms than it will alone 
in a medium containing lactose The associated organisms maj be either lactose fer- 
menters or nonlactose fermenters Ishikawa 10 made some verj interesting observations on 
the synergistic action of certain bacteria He combined not two but three different species 
He confirmed the findings of others that an acid former and a gas former would together 
produce gas from a complex carbohv drate but if nitrogenous substances were added to the 
carbohydrate medium the two organisms which ordmarilv, in symbiosis, would break down 
the carbohydrate to form gas would not do so unless there were present also a proteoty tic 
organism to initiate the breaking down of the proteins present The products of protein 
digestion favor the activity of the amylytic enzjmes Thus, we have a synergistic action 
which requires the presence of three different kinds of organisms but in this instance 
the activity of the proteolytic organism takes place bcfoic and not necessarily with the 
activity of the other organisms Theobald and Dorothea Smith 20 have shown that just 
as there is synergism with certain organisms in the production of gas there is a cor- 
responding antagonism with other organisms The} observed that bacteria of the para- 
typhoid group may be divided into two classes according to the behavior of four-day 
cultures in lactose bouillon after a second inoculation with certain types of Bacillus coh 
Bacillus coh produces gas after true hog-cholera bacilli have grown m the medium but 
produces no gas after other paratvphoid bacilli Likewise Speakman and Phillips 21 
found that characteristic production of large amounts of lactic acid bj the association 
of Bacillus gi anulobactci -pcctmovoi um was prevented bj some factor produced in Bacillus 
lolutans cultures Bacillus gi anulobactci -pcctmovot um usuallj carries the fermentation 
down to acetone and butyl alcohol but it stops with lactic acid if Bacillus volutans is 
present Burn and Stutzer 2 found that two organisms when combined would produce 
nitrogen gas from nitrates when neither would do it alone The} showed that one reduced 
the nitrate to a nitrite and the other produced free nitrogen from the nitrite 

B \CTERIAL SYNERGISM IN PROCESSES Or DISEASE 

There are very few proven instances of disease processes due to the 
synergism of two species of bacteria Castellani 13 believes that a good many 
symptoms in certain diseases which are ascribed to the causative organism are 
really due to the association of symbiotic organisms Among these he in- 
cludes excessive tympanites with typhoid fever He lists three definite disease 
entities which aie due to the synergistic action of two oiganisms Tucliomy- 
cosis mgia, a disease of the hair of the axillary and pubic regions, is caused 
by a fungus Nocaidia tenuis and a coccus Mia ococcus ntgicsccns neither of 
which can alone pioduce the disease Tnchomycosis ntbia is caused by the 
same fungus plus a difteient coccus Stomatitis a yptococcus-bacillaus is a 
disease of the mouth caused by two oiganisms one a fungus and the other 
a bacillus Vincent’s angina lias been considered a disease of symbiotic organ- 
isms, a fusobacterium and a spirillum Some authors have believed them to be 
morphologic vai lations of the same organism Knorr 23 who has made some 
interesting laboratory studies with legal d to this disease, believes them to be 
different organisms living in symbiosis, but he has shown that in conjunction 
with some of the mouth streptococci they perform certain functions which 
they cannot perform when separated from the streptococci When cultures are 
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could not produce it alone Certain mixtures were necessai y and it was a true 
syneigistic e fleet Kammeier also studied the production of haematoporphyrm 
from haemoglobin He found porphyrin in the fluid from lung abscesses and 
when he cultured the organisms present he found that they were able to pro- 
duce haematoporphyrm from haemoglobin only when they were m symbiosis 
Last year I reported to the Society of Experimental Biology and Medicine 
some striking examples of synergistic action m the production of haemolysis 
on blood-agar plates 2<1 The phenomenon was noted with three different groups 
of organisms a pair of aeiobes, a pail of anaerobes and an aerobe with an 
anaerobe In the exudate fiom a case of chronic empyema of tubercular 
origin, I found among other oiganisms present, a double-zoned Staphylococcus 
am cus and a diphtheioid bacillus On blood-agar plates the colony of the 
double-zoned staphylococcus has a nariow zone of clear haemolysis immediately 
around it and a wide zone of partial haemolysis about 8 to io times the diame- 
ter of the colony It so happened that when the colonies were fished from 
the oiigmal blood-agai culture to a fresh plate the diphtheroid bacillus and 
the double-zoned staphylococcus were streaked side by side After incubation 
this plate showed that on the side toward the diphtheroid bacillus the outer 
zone of the staphylococcus colonies was completely haemolysed over an area 
very evidently under the influence of some diffusable substance or physical 
force emanating from the colonies of the diphtheroid bacillus Immediately 
around the diphtheroid colonies no change in the red cells was visible 

In older that this effect might be brought out more clearly a design was 
made on anothei plate by alternately dotting with the two cultures Photo- 
graphs of those plates show the effect produced by these two organisms when 
in juxtaposition (See Fig i ) It was found that control nonhaemolytic 
colonies of several othei species did not have this effect but this diphtheroid 
bacillus had the same effect on the outer zone of both haemolytic and non- 
haemolytic Bacillus zvelclui If the staphylococcus was planted alone and incu- 
bated for twenty-foui houis and the bacillus was subsequently planted on the 
same plate, the same haemolysis of the outer zone took place Some months 
later in culturing a specimen of improperly prepared surgical catgut, two 
anaerobic oiganisms weie found which had exactly the same relationship to one 
another They were a double-zoned Hemolytic strain of Bacillus welclm and 
a non-haemolytic train of Bacillus soidclln The plate after anaerobic incuba- 
tion gave the same appeal ance as the two aerobic organisms gave before 

Later, a third example of the same phenomenon was observed when, from 
another specimen of catgut, a haemolytic strain of Bacillus zuclclm and a 
haemolytic strain of Bacillus subtilis were found The Bacillus subtihs colony 
had a narrow zone of clear haemolysis about it and an outer zone of influence 
not visible until it came m contact with the outer zone of the haemolytic Bacillus 
zvelchn colony which it completely haemolysed (See Fig 2 ) 

In our recent study of the organisms m raw catgut we found two in- 
stances m which a combination of the organisms found in a single specimen 
of catgut produced a lethal effect when injected into an animal while the 
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When refeience has been made to our report by later authors with the 
exception of Brunstmg 49 some doubt has been expressed with regard to the 
syneigistic bacterial etiology of the disease suggested by our bactenologic 
study Clinically, however, the distinctive cases all behaved in the same way 
and weie charactei lzed by extreme pain and tenderness and a slowly spreading 
gangrene not yielding to repeated conservative operations but finally yielding 
to radical and extensive removal of the lesion [except two of the cases, which 
went on to a fatal termination] The disease may be said, therefore, to be a 
definite clinical entity 

RECENT CASE 

In January of this year a man of thirtv-fhe came to the Presbyterian Hospital com- 
plaining of a diffuse abdominal pain of two weeks’ duration On examination his abdomen 
showed slight tenderness over both lower quadrants with a mass that could be felt low 
down close to the mid-line slightly more on the right than on the left This tv as more 
readily felt by rectal examination Dr Richmond Moore, who was on call for emergen- 
cies, saw the patient and adv lsed immediate surgical mterv ention At operation an 
abscess was found in the pelvis containing 30 to 40 milliliters of thick, green pus The 
coils of the intestines were so matted together that it did not seem wise to explore ex- 
tensively The appendix region could not be found and the origin of the abscess could 
not be determined The abscess was drained by means of two cigarette drains and a 
large rubber tube The peritoneum and the posterior sheath were closed with continuous 
sutures of chromic catgut The anterior sheath was sutured with chromic mattress 
sutures and two silkworm-gut retention sutures were placed m the upper part of the 
wound On the day after operation the drains were soaked with exudate from the 
abscess Cultures from the exudate welded Bacilhs cob, Bacilbs ivclcliii and a non- 
hemolytic nucroaerophilic streptococcus O11 the third day post-operative a note was 
made on the chart to the effect that the wound was infected The cigarette drains and 
the tube were gradually shortened and removed On the eleventh day post-operative, it 
was observed that there was infection around the retention sutures and on the thirteenth 
day it was noted that “the wound had a carbuncular appearance” in the upper half 1 he 
retention sutures were removed but the swelling and necrosis continued to spread both 
right and left from the upper half of the wound Up to that time the patient had been 
a jovial, uncomplaining individual, but he then began to complain of intense pain which 
inci eased 111 severity and remained constantly present, aggravated bv any movement or 
any manipulation His temperature did not rise His blood count was low but the 
local gangrenous process continued to spread in both directions in spite of what was 
thought to be adequate drainage of the margins bv the removal of large pieces of 
necrotic tissue From dav to dav pieces of slough were cut awav but it continued to 
spread On the twenty -seventh day , upon my r return from a vacation, I was asked to 
see the patient The appearance of the lesion at that time is well shown in Mr Femberg’s 
drawing (See Fig 3 ) The lesion showed such a striking resemblance to the previous 
case of Doctor Brewer’s that the treatment which was successful in that instance was 
advised, namely, wide excision of the lesion and prompt application of antiseptic fluids 
(See Fig 4 ) This resulted in a prompt disappearance of the infection, the denuded 
area granulated over rapidlv and on the eleventh dav following this operation, the wound 
was covered with Thiersch grafts, which took nicely (See Fig 5 ) Epithelization 
was complete on the twelfth day, which was twenty -four days after the excision of the 
lesion and fifty -one dav s after the original operation 

BACTERIOLOGICAL STUDY 

Needless to say, I was delighted to have the opportunity of studying this 
interesting lesion again bacteriologically Inasmuch as the disease had spread 
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Fig 6 — Pure culture of the microaerophilic 
nonh emolytic streptococcus from the periphery 
of the lesion, cultured anaerobically on a blood 
agar plate 



Tig 8 — Lesion in a dog forty eight hours 
after injection Marked swelling and redness 
with early gangrene in the centre at the site 
of injection of 25 cubic centimetres of the 
culture of streptococcus mixed with 2 5 cubic 
centimetres of the culture of staphylococcus 
No swelling on either side at the site of 
injection of 5 cubic centimetres of pure cul 
tures of the streptococcus (X) and the staphy 
lococcus (O) 


Tiq 7 — Mixed culture of the streptococcus 
and Staphylococcus am cits from the gangrenous 
margin Ihe plate was incubated for twenty four 
hours UnaerobicaII> to permit the growth of the 
streptococcus (pin point colonies) and then for 
twenty four hours aerobically to permit further 
growth of the staphylococcus (large colonies) 



Fi£ 9 — The same as Tig 8 on the fifth 
day The gangrenous skin has separated XJn 
dermin\ng and swelling of the surrounding skin 
persists 
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tically no leaction while the staphylococcus caused only a moderate swelling 
The lesion in dogs and guinea pigs is shown in Figs 8, 9, 10, 11 and 12 

Having confiimed to the letter the findings in our previous case, it seemed 
to be woith while to go faithei and try to find out something of the mechanism 
of the reaction A microscopic study of the lesion revealed the fact that there 
was an extensive fiagmentation of the dense subcuticular connective tissue 
and a heavj cellular infiltration of the subcutaneous fat There was no evi- 
dence of a thrombosis of blood-vessels The vessels were universally dilated 
and filled with blood with a large numbei of polymorphonuclear cells clinging 
to the walls From a moiphologic viewpoint it seemed evident that the gan- 
grene was due to a dn ect action of some lytic substance 011 the tissue rather 
than to a cutting off of the blood supply Gram stains of the tissue revealed 
masses of Gram-positive cocci towaul the centie of the lesion and scattered 
01 ganisms in cliplo form 01 m short chains out toward the periphery No 
amoebic were seen such as have been repoited m certain somewhat similar 
ulceiatne lesions 41 These cases were not studied for the presence of anaero- 
bic organisms It may be that they weie of synergistic bacterial etiology and 
were secondaiily contaminated or infected with amoebae Di F W O’Connor 
of 0111 depaitment of tiopical diseases has confiimed the absence of amoebae in 
our two cases 

In 0111 study we ha\e attempted to answer the following questions What 
w'as the source of these organisms? Have they any cultural peculiarities or 
biologic pioperties which will serve to demonstrate their synergism in vitio^ 
Does one organism prepare the ground foi the othei, or must they work to- 
gether? Is the gangiene a phenomenon of sensitization? Can the lesion be 
produced by bacterial filtrates 01 by the filtrate of one organism acting as an 
adjuvant to the othei oiganism? Is the combination a specific one or will 
other combinations produce the same effect ? Can a similar effect be produced 
in certain organs or in tbe peritoneum as w'ell as in tbe skin? We have not 
answered all of these questions but present the results of our study as far 
as it has gone 

Inasmuch as the streptococcus w^as found m puie cultuie in the advancing 
zone of the lesion 111 both cases, it seems leasonable to suppose that it is of 
fundamental impoitance m the production of this paiticular lesion, or I might 
say these particular cases 

The microaeropluhc streptococcus is one of a group which occurs frequentlj in 
the human intestine and 111 peritoneal exudates It is usually missed unless careful 
anaerobic cultures are made In a recent bacteriologic study of a series of cases of peri- 
tonitis following perforation of the appendix or gut, we found tint intestinal streptococci 
form a large percentage of the bacterial flora of the peritoneal exudates 12 There are 
many species and varieties of streptococci in the intestine including the heat-resistant 
enterococci, the green and also the nonpigment-producing streptococci, true anaerobic 
streptococci, and a group of microaeropluhc streptococci which prefer an anaerobic 
environment and for the first cultivation must be obtained by anaerobic methods but after 
sereral transplantations on artificial media the) will grow on the aerobic plates as well 
From our peritoneal exudates we cultivated these organisms man) times and Weinberg 
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cocci spread more widely than the staphylococci and leach the site of the 
staphylococcus injection in sufficient concentiation to pioduce the lesion Or 
it may be that it takes a smaller dose of the streptococcus to activate the 
staphylococcus than vice vasa This effect is shown in Fig 13 

When doses which are adequate to produce the lesion m the skin were in- 
jected into the peritoneum of guinea pigs, there was no evidence of disease 
The peritoneum was able to take care of laige numbers of bacteria 111 a free 
bi oth cultui e but when the culture was incorporated with barium m a cylinder 
of agar, the combination of the streptococcus and staphylococcus caused a 
piogressive loss of weight, resulting in death in four days The staphylococcus 
alone with a double dose resulted 111 death two days aftei the combination but 
without showing any illness the day befoie death The streptococcus alone 
pioduced no ill effects whatsoever 

The fact that this type of sti eptococcus is so frequently found in lung 
abscesses led us to attempt to produce this lesion in animals A suspension of 
equal parts of barium sulphate and 2 pei cent melted agar was sterilized by 
boiling and then cooled to 40° C This suspension was poured into three small 
bottles and the cultures of streptococcus and staphylococcus were then added 
separately and together The mixture of staphylococcus and streptococcus con- 
tained half of the number of each organism which was used m the pure cul- 
tures After thoroughly mixing the cultures with the barium and agar it was 
allowed to solidify With a large syringe needle a cylinder was then cut about 
25 millimetres in length andT 5 millimetres 111 diameter To asceitam its pres- 
ence in the needle, it was first expelled into a stenle dish and then sucked up 
into the needle again With a small amount of saline in the syringe these plugs 
were then injected into the jugular veins of thiee rabbits X-rays showed 
that although they broke up to some extent in passing tin ough the heart they 
generally were caught 111 one or both lowei lobes X-rays of the lungs were 
then taken at intervals of two to three days Five days after injection, the 
rabbit which received the mixture of oigamsms began to lose weight and the 
X-ray film showed an infiltration of the lungs around the infected emboli 
This rabbit continued to lose weight while the others appeared noimal Later 
X-rays showed piogression of the lesion in both lungs After fifteen days, 
however, the X-ray of the rabbit receiving staphylococcus alone showed in- 
filtration around the emboli The animals were then sacrificed and the lungs 
were removed All three showed adhesions of the lung to the diaphragm in 
the region of the emboli The sti eptococcus embolus pioduced only an 
infarct Tbe staphylococcus alone produced a pneumonitis involving the 
lower third of both lungs The combination of oigamsms resulted in a much 
more extensive involvement — at least three-quarters of both lungs being con- 
solidated This study will be earned furthei but these experiments suggest 
that 111 the lungs also these organisms have some adjuvant action upon one 
another 

DISCUSSION 

In connection with the two cases of progressive gangrene of the abdomi- 
nal wall, these points should be emphasized Both occurred following 
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explanation of the profound toxaemia of some cases of intestinal obstruction 
and certain cases of peritonitis which toxsemia may be absent in other cases, 
apparently similarly obstructed or with an equally extensive peritonitis 

The production of a skin lesion with doses which are well tolerated by the 
peritoneum may be explained by the relative speed of absorption from those 
two tissues or a special predilection of the staphylococcus and streptococcus for 
the skm and subcutaneous tissues The production of disease within the peri- 
toneum with much smaller doses when contained in an agar plug is consistent 
with the former hypothesis 

The production of hsematoporphyrm in lung abscesses and urobilin in the 
intestine by the combined action of bacteria are again indices of other possible 
reactions which cannot be so easily demonstrated but which may be much more 
significant as factors m disease 

When two or more organisms are associated in the production of a disease 
process m man, they are in symbiosis with one another but are parasitic with 
respect to the man The fact that they produce the disease m combination 
when they cannot do it alone suggests that their association is of mutual benefit 
to them while it is harmful to the common host 

Clinically it has been observed repeatedly that mixed infections are usually 
worse than infections with a single species, for example — tendon-sheath in- 
fections with streptococcus and staphylococcus and tuberculosis with pyogenic 
empyema, arthritis or lymphadenitis We recently observed m our post- 
operative wound infections following clean operations that the majority of 
serious infections yielded more than one species of organism while the ma- 
jority of trivial cases yielded a single organism Human bites frequently pro- 
duce alarming and serious infections when the only organisms which can be 
obtained on culture are nonpathogemc in pure culture The complications of 
measles and whooping cough with their “secondary invasion” of other organ- 
isms (particularly streptococci) might well be studied fiom a symbiotic view- 
point These clinical observations have been common but very little study 
has been made to determine whether they represent a summation of effects or 
synergistic phenomena 

SUMMARY 

We have tried to emphasize the importance of symbiosis m various 
processes of life 

We have given some illustrations of the synergistic action of bacteria m 
certain ui viti o experiments in the laboratory which may have no clinical sig- 
nificance but which indicate the possibility of other synergistic effects which 
may not be so easily demonstrated but which are significant m disease processes 

We have reviewed the synergistic diseases and the disease processes which 
have been observed by othei authois and have added certain observations of 
our own, namely 

(i) The hsemolytic synergism of two organisms found m the exudate m a 
case of chronic empyema 
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SPINA BIFIDA 

A CLINIC VL STUDY WITH A REPORT OF TWELVE PERSONAL CASES 

By William T Coughlin, M D 
or St Louis, Mo 

The successful repair of any serious congenital defect m the new-born 
ordinarily carries with it its own reward To feel that one has overcome a 
defect of nature on behalf of an unfortunate infant should beget a gratifying 
self-satisfaction With regard to most of the operable congenital defects this 
is true, but in the case of spina bifida, my personal experience has not always 
been entirely satisfactory Although the operations have all been techni- 
cally successful, there are some among those patients who, it seems to me now, 
would have been better left unoperated upon That a single case of paralysis 
of bladder and rectum in the new-born, associated with myelocele of any 
variety, has ever been cured by operation is not likely A somewhat extensive 
reading of the literature has only strengthened this opinion And since it 
is highly probable that all such paralyses are due to defective cord develop- 
ment, any cure by operation is not likely in future Therefore, the author, 
with regard to these babies, like the first surgeon pioneers in this field, von 
Recklinghausen and Hildebrand, feels that it is better to leave them unoper- 
ated upon 

The incidence of spina bifida is usually placed at about one in each 
thousand births Harrar, in 1916, found fifty-nine cases in 91,600 at the 
New York Lying-in Hospital The report of the London Clinical Society’s 
Committee for the study of spina bifida in 1885 gives twenty-two in 22,293 
births at the Paris Maternite In an examination of pathologic embryos, Mall 
found it twelve times m 163 and Panum thirty-eight in 404 From this 
Mall deduces that for each case which goes to term at least five are aborted 

The condition is said to have been named by Tulpius (Ranke) 111 1641, 
but it was not until the early years of last century that it became of much 
scientific interest The younger Saint-Hilaire, in 1832, described it and refers 
to the various types, even the rare anterior variety and the syringo-myelocele 
In fact, he insists that the name spina bifida can be conectly applied only to 
those of the anterior variety The name “fissure spinale” he gave to the 
usual varieties He refers to it as an arrest of development similar to anen- 
cephalus, describes the usual accompanying deformities and discusses the dif- 
ferent varieties and their most common sites Cruveilhier (1849) refers to 
it as “une hernie aqueuse” sometimes containing the cord in the sac He 
asserted it was not due to hydrocephalus, which it often accompanied, they 
were both due to a common cause — “hydropsie ” Forster (1861) made certain 
observations, and Rindfleisch (1863) discusses the condition, especially the 
anterior variety He argued that this was a consequence of the failure of 
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one to two centimetres wide and of variable length lying in the centre of the 
hack This strip is not covered by the normal surface epithelium It has a 
moist granular appearance and flakes of fibrin or inspissated mucoid, or even 
crust-like plaques may he seen on it Microscopic examination reveals 
columnar or cylindric epithelium, unless this has been rubbed off or ulcerated 
Clear fluid veils slowly up from its centre only if the cord is cleft to the 
canal Around the margin of this red strip, the surface is covered usually 
by a thin, pearl-gray, scar-like pellicle This usually thickens as it passes 
outward — may become quite hard and scar-like — and joins the normal skin 
abruptly There may be no tumor at all, the surface may even be depressed, 
gioove-like, but most often this whole abnormally covered area, with the 
adjacent healthy skin, protrudes moie or less, depending on the tension of 
the subjacent cerebrospinal fluid in the arachnoid space When a tumor 
exists in such a case, it is never pedunculated but always has a wide base 

The above type of spina bifida without tumor has been called myelocele, 
and with tumor, myelocystocele It would simplify matters to refer to them 
as plane and cystic myelocele In all these cases it is highly probable there 
will be accompanying paralyses Such paralyses are due to lack of develop- 
ment of the cord centres and not to the cord’s position, and they are therefore, 
not likely to be benefited by operation Or the failure of union of the sulcus 
may reach from the surface of the body to the cord only, involving the arach- 
noid or pia or both In such, the cord is found in the sac where it usually 
adheres to the roof and sometimes tei inmates in it (Cases I, II, and XII ) 
This type is called the myelomeningocele The surface of such a tumor 
may or may not be entirely coveied with epithelium — a granulating area or 
several — may exist along its summit, and the same tlnn pearl-gray coat seen 
m the myelocele is sometimes found It is not usual but it does happen, that 
the normal skin may cover a tumor of this type, if, a cystic tumor containing 
the cord The coid is not always attached to the roof, but may he free in 
the sac 

A structure much resembling cord m gross appearance, except that it has 
no nerve roots attached to it, is sometimes seen in this form of tumor One end 
of it is attached to the coid, the other to the roof of the sac, which it causes 
to dimple in It has been found in the dorsal region (Case VII), and in the 
lumbosacral region (Case X) When found in the lumbosacral variety, it 
may contain a canal continuous with that of the spinal cord and open out on 
the roof so as to look like a myelocele These processes were first noticed by 
Forster On section they are found to contain nervous tissue toward the 
inner end, and skin elements toward the outer — or they may retain the 
nervous elements throughout Those found along the continuity of the 
cord are probably remains of the fused but unabsorbed walls of the neural 
groove at that level Those occurring as a continuation of the cord represent 
the lower coccygeal segments of the embryonic cord which should have 
lemamed only as the filum ternvnale If such a process is canalized through- 
out, cerebrospinal fluid is discharged at the summit of the tumor This and 
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A properly developed cord may not function because of traction, etc 
Such a cord carefully released and restored to its bed may possibly function 
normally I have found no well-authenticated case, but improvement has 
been noted But an “opened-out” cord in the roof of the sac is another 
matter Such a cord is not normally developed and the operation for its 
replacement m the canal (it can be successfully accomplished, see Cases IV, 
V and IX) must necessarily traumatize it and still moie curtail its function 
Therefore, to expect to benefit an existing paralysis by operation m the case 
of myelocele, plane or cystic, is a vam hope 

A paralysis of both legs or of one may be a great handicap None the 
less, one may live a very worthwhile, and even a happy life, whether viewed 
from his own standpoint or that of his associates 

A paralysis of bowel and bladder, however, that causes incontinence of 
faeces and urine, is a far different condition This practically condemns the 
patient to a life of ostracism which begins when he reaches school age and 
lasts the remainder of his life Paralysis of both sphincters — anal and 
vesical — may occur with only very slight paralysis elsewhere (Case I ) It is 
conceivable that they alone may lie paralyzed 

The absence of the anal reflex is a constant clinical sign of paralysis of 
the anal sphincter, but the reflex may be absent because of sensory paralysis 
alone However, a paralyzed sphincter gapes and has a loose feel to the 
examining finger 

No one, so far as I can learn, has yet reported a single case wherein a 
congenital paralysis of bowel or bladder was cured by operation for spina 
bifida The history of Case II would seem to contradict this, but it will 
be seen that although the statement is made that “the bowel moves con- 
stantly,” it is also stated that “anal reflex is present ” This child still has a 
weak sphincter, but has not incontinence — and I think he never had 

Coffey has done a great deal toward the perfection of a technic for the 
successful transplantation of the ureters into the bowel Such an operation 
in the presence of a paralyzed sphincter am would likely not improve the 
patient’s condition 

For a paralyzed anal sphincter alone, a sigmoidostomy properly pei formed 
ameliorates the condition of the patient Unfortunately, m spina bifida the 
paralysis of sphincter am is not likely to occur without accompanying vesical 
paialysis In such a case a sigmoidostomy following 01 followed by ciecal 
or sigmoid implantation of ureters would probably not improve matters 

bor a paralyzed vesical sphincter alone, however, Coffey’s operation seems 
to be the best so far developed 

In spina bifida, to operate or not to operate is the question one must 
decide Will it be better undei all circumstances to operate than to leave 
the case to nature ? 

What will happen to those left unoperated upon ? The patient with 
spina bifida of the myelocele or myelocystocele variety, if left alone, will 
most likely soon die If there is leakage of cerebrospinal fluid, meningitis 
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Prevention of contamination both during and after operation, I feel, is 
helped somewhat by the rubber dam of Eastman He sewed it to the skm 
I have applied it with rubber cement and it is kept on for days Von 
Bergmann covered all with collodion dressing 

The length or duration of the operation is important Nothing should 
be done that is not necessary The first step should be an incision into the 
sac This is for the purpose of making the diagnosis exact and complete 
Such incision should be longitudinal, near the antenor end of the tumor, and 
i 5 to 2 centimetres from the nud-lme This will not injure cord nor 
nerve roots After opening the sac one can quickly determine the site of 
cord or neives if either be presexit In furthei pi ogress of the operation 



Fig i — Position during operation and for some dajs afterwards A — Rubber sheet 

fastened to the shin with rubber cement 


he now knows at least where not to cut If nerves pierce the sac wall they 
course through the tissue between skm and sac on their way to their respective 
foramina of escape, and may be cut if one is not aware of this I do not 
know whether it would make any difference if they were cut 

An elliptical incision (Harmer), its long axis transverse, is the kind 
I prefer It is just of such a width as will conserve as much as possible of 
the normal skm to facilitate closure It has the advantages that, when closed 
the deep and superficial sutures are not m the same plane, and leakage of 
cerebrospinal fluid is not so likely, and also the edges are better supplied 
with blood than are those of a vertical inusion Beginning at the angles, the 
skin and fat are carefully reflected until the pedicle or base of the sac is 
reached (Fig 3), taking especial caie when exposing the caudal aspect of 
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Tig 2 — -The tumor is excised transversely saving ns much of the normnl skin Tig 3 — The skin and fat nre lifted up from the edges 

as possible The artist Ins made the long axis relatively too short toward the centre, taking care to avoid cutting nerves that 

he on the outside of the pedicle They are sometimes found 
below and laterally 
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“dimpled” at the summit, and from the edge of the dimple through a small opening, 
clear fluid is exuding drop by drop The tumor, for one-third the distance from this 
dimple to the base, is covered with a thin, pinkish-gray , dry membrane which is con- 
tinuous with the normal skin, which covers the lower two-tlurds of the tumor 

Doctor Spain informed me that at delivery, the tumor was tense and glistening 
and that there then was no leakage, and that twelve hours later the sac was leaking 
and wrinkled instead of tense When first seen by me, the day before operation, the 
tumor was only moderately distended, its surface was soiled with recent faces, and the 
clear fluid referred to was issuing from the opening at the edge of the dimple at the 
rate of about twenty drops per minute The dimpled or puckered part had an ulcerated 
or raw appearance There is an increased redness in the pinkish pellicle at the edge 
of the opening and the exudate on the raw surface looks like pus When the baby cries 
the tumor increases in size, and the fluid flows faster Faices and urine escape from 
time to time The anus seems open — it is certainly not drawn in and puckered in the 
normal way The limbs are kept in strong flexion, and the baby seems to move them 
voluntarily 

Operation was performed when the child was approximately sixty -six hours old 
The baby was held in face-down, head-down position, its feet and legs drawn downward 
over the end of the table, so that the axis of the body was at about forty -five or fifty 
degrees with the horizon, and the axis of the thighs at right angles (or less) with that 
of the body Ether was given on the open mask The field was sterilized with half- 
strength tincture of iodine, removed with 95 per cent alcohol The Percy cautery at a 
black heat was lightly applied to the edge of the opening in the pellicle, and to the 
raw surface in the dimple, and aga 11 tincture of iodine was applied over the burned 
area, and round about over the tumor 

The tumor was removed by a transverse excision, elliptical, cutting through the skin 
covering the tumor half-way between summit and base Sac and skin attached to it 
were removed Some nerves were cut, as they lay imbedded in the sac wall The 
cord was attached near its end to the dimple in the summit of the sac, and on cutting 
it free, it bled rather freelv from a single vessel This was ligated, and the opening 
in the dura (’) closed transversely , serosa to serosa, with continuous plain No 00 catgut 
The defect was about two inches wide at its middle A transverse incision was 
made through skin and subcutaneous fat about three inches above the defect The 
intervening skin and fat flap was now lifted up — as in Fig 5 — and the flap was slid 
downward and sutured to the lower edge of defect with interrupted silkworm gut and 
continuous No 00 plain catgut (epidermal) sutures The defect left above was dusted 
with bismuth subiodide powder and covered with a rubber strip A drv dressing was 
applied over all There was lost only what cerebrospinal fluid the sac contained, and 
the baby was 111 splendid condition 

The orders were to feed as usual and keep baby constantly in the position main- 
tained during operation , to give paregoric for cry mg or restlessness 

The recovery was uneventful November 20 the last sutures and dressings were 
removed, and November 21 the child was removed from the hospital 

The discharge note says the bowel does not move as often as before operation, 
and there is no bulging — there was no fascia flap used in this case The leg movements 
were as before operation 

The further history is that at about the age of one year the feet were noticed to be 
in talipes varus position, and orthopaedic appliances have been used more or less con- 
stantly ever since At present, the child, now eight years old, is well grown for his age, 
and seems far above average intelligence There is no sign of hydrocephalus, vision, 
hearing, speech and intellectual processes are excellent, nor is there any bulging at the 
site of the operation The feet are in equino varus, the left in first and the right in 
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family There is a tumor in the mid-line of the back, in lumbosacral region, almost 
hemispherical, about half the size of a large lemon, elevated three-fourths to one inch 
above level of surrounding surface It is covered with normal skm for onh about 
one-fourth inch above its base, the covering here changes from skin to a thin, pinkish, 
semi-transparent pellicle At the summit is a spot from which the epithelium is miss- 
ing, and which is covered with a scab or crust The tumor has a translucency somewhat 
like that of apple jelly, and in the depths in the upper left quadrant and in the mid-line, 
are pinkish-white opaque masses On pressing the tumor, the pellicle dimples but fon- 
tanelle does not bulge, nor does baby seem to be distressed However, when the 
fontanelle is pressed upon, bulging can be felt in the tumor Anal reflex is present, 
bowel moves constantly There is no paralysis m lowers No hydrocephalus 

Jmpiession — Meningomyelocele With the idea of avoiding rupture of the thin- 

walled sac with ensuing meningitis, operation was undertaken at once 

Under ether on the open mask, the surface was sterilized , the raw surface at the 
summit was touched with the cautery and slightly charred A transverse elliptical 
excision through normal skin at base of tumor, cutting the skin and fat only Re- 
flected skin and fat upward from all around, till sac was exposed Opening sac, wt 
found the cord and a mass of nerve roots rather “bunched up” and attached to the 
roof under the charred area The sac was cut away, removing a thin laier of cord 
tissue along with it As much as possible of the neck of the sac was left (all that was 
covered by normal skin) The roots and end of cord were pushed forward into the 
open canal The spot on end of cord, where it had been cut free from the roof (in the 
bottom of the dimple referred to) bled freely A small vessel was ligated, and the 
cord and nerve roots dropped back in the open canal Two flaps of lumbar fascia, 
one on each side the opening in the canal, their bases toward the mid-line, were lifted 
up and turned over backward The sac was so thin and the opening so wide that no 
attempt was made to close it separately, but it was included m each flap The flaps were 
turned over backward and easily overlapped by about i 5 centimetre The external 
wound was closed transi ersely, making a transverse incision through skm and fat, 
three inches above, and undercutting to relieve tension and allow sliding 

Examination of the sac remoied showed that where the cord had been cut from 
it, there was a whitish, hard area (on the inner surface of sac) This was less than 
one centimetre 111 diameter, and appeared to be made up of two symmetrical halves 
Microscopic examination by Dr R L Thompson “The material at summit of sac is 
nervous tissue and appears to be a part of the cord, the central canal of which is 
widely dilated Fusion of the dura with this can be made out No nerves appear in 
the section ” 

The child made an uneventful recovery In 1923, the following note was made 
“The baby’s body is very large, the head is large and the brow projects There is 
lateral nystagmus, both eyes Pupils are equal and react to light The baby seems 
of normal intelligence It has not jet learned to walk alone There is spasticity of 
both legs, increased on attempts to stand The right foot is smaller No club-feet 
There is no bulging at the site of scar There is a well-marked ‘post-anal dimple 
about one and one-half inches from the anus There seems to be incontinence of urine 
— the diaper is constantly wet The skin about buttocks and perineum is red and it 
looks red and raw, with flat warts growing abundantly everywhere It does not bleed 
when rubbed or washed, nor does it seem tender This is said to have first begun 
during an attack of diarrhoea when the child was one year old” He was sent to the 
orthopoedist 

The child was examined bj me in July, 1930 At the site of the tumor there is 
no bulging w'hatever There is a distinct pulse feelable on palpation Halfway between 
the scar and the anus is a dimple On the under aspect of either buttocks, where patient 
sits, the skm has a peculiar scar-like appearance — no condylomata There is a thick- 
ening of the skm of the scrotum, and it has a peculiar, hypertrophied appearance The 
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Case IV —St John’s Hospital, Gen No 11222, admitted June 7, 1923 A girl 
Lab\ three weeks old Three other children in family, all normal No history of de- 
formities in family 

There is a tumor m the mid-line of the back, about tbe lumbosacral region The 
tumor is hemispherical, about two inches m diameter The normal skin mounts on the 
sides of the tumor for about one inch, and then gives way to a thin, bluish-white, shiny 
membrane, which is continued to the summit There is a raw, granulating area on the 
summit, a little more to the right, about \Vz centimetres by 1 centimetre, and clear, 
watery fluid is coming out of the tumor at the upper edge of this area The raw area 
is covered with a grayish mucous matter The tumor bulges when the baby cries 
Impiesston — Cvstic myelocele 

The anus is gaping wide open, the mucosa is everted about the edge, and seems 
gathered in little lumps There is no anal reflex and fasces are expelled from time 
to time The legs and feet look normal, and baby moves them apparently normally 
The parents were informed that, left to itself, the child would most likely soon die 
of meningitis, that if the child lived it would probably lack control over the bowel 
whether operated upon or not They decided to have the operation performed 

Opciation — June 7, 1923 The skin was sterilised with half-strength tincture of 
iodine which was washed off with 95 per cent alcohol The operation was done in 
the usual position, body at an angle of forty-five degrees, head down — lowers hanging 
down, buttocks up — ether given on the open mask The raw granular surface W'as 
cauterized and about fifteen cubic centimetres of slight!) turbid fluid were aspirated 
A transverse elliptical excision was made through the normal skin, saving as much 
of this as possible above and below Dissection was made from the outer ends of the 
ellipse toward the mid-line, lifting skin and subcutaneous fat until the pedicle of the 
sac was encountered The sac was opened to the right of the mid-line, cephalad to the 
raw area The cord and cauda seemed to attach themselves to the roof under the raw 
area The sac was opened in the mid-line below the raw area and the most of the 
nerves were seen to end in the summit of the sac The pedicle of the sac was cut 
through transversely, leaving enough to close The nerves and cord ( ? ) were cut from 
their termination in the sac and returned to the open canal 

The opening in the dura was closed transversely, and a flap turned up from fascia 
011 either side, their bases toward each other, one on each side of the opening The 
opening in the column was one inch verticall) and three-fourths inches transversel) , 
each flap about two inches long by one and one-fourth inches wide They vvere turned 
over until one lay over the other, closing the canal They vvere sewed together with 
plain No 0 catgut A transverse incision, three and one-half to four inches long, w»as 
made through the skill and subcutaneous fat about three inches above the upper margin 
of the defect The skin and fat between this incision and the defect w'ere undercut, 
and the Celsus flap thus made was slid downward and sutured to the lower margin 
of the defect with interrupted silkworm gut, epidermal approximation with continuous 
fine “dermal” suture The defect left by sliding the flap was sprinkled with bismuth 
subiodide powder and a dry dressing applied 

The baby was kept in the head-down, face-down position with lower limbs hang- 
ing down over a pillow for the next ten days The spinal fluid Wassermann was nega- 
tive June 10, 1923 — The baby seemed drowsy and there was a purulent discharge 
from wound Some of the sutures were removed June 12, 1923 — The babv was better 
Culture taken June 10, 1923 showed Bacillus coll The further course was uneventful 
and the baby left the hospital June 27, 1923 

The present condition of the child as reported by the phvsician in charge, Dr J H 
Cochran, of Gideon, Missouri, is “The child is living and well There is no control 
whatever over bowel or bladder A diaper is worn constantly The child is above the 
average intelligence There is a moderate talipes calcaneus, but she walks pretty well 

996 



WILLIAM T COUGHLIN 


Comment — It will be noticed that in many of the histories the statement 
is made that the sac wrinkles 01 does not bulge when the baby cries, as 
though there weie not direct continuity with the general subarachnoid space, 
the defective area walled in, as it were This is interesting when we remember 
that as late as 1885 a commission appointed in England agreed that the best 
results were to be expected from treatment by injection of iodine, etc 

Case VI— St John’s Hospital, Gen No 12315, admitted September 7, 1923 Girl 
baby, seven days old Father and mother had always been health} No history of 
any kind of deformit} m family of either One other child five and one-half years old, 
healthy The mother had been “badly shaken up’ in an auto accident during the sixth 
month of this pregnancy The child does not move its legs The} hang flaccid when 
child is held up There is a tumor, oval in shape, in the mid-line of the back Its 
upper edge is just about the last ribs Its long axis is vertical, about two inches long, 
and it is about one and one-half inches wide in its widest part It is dark red or purple 
in color, is raised about one inch above the level of the back It is covered with a 
very thin pellicle which is translucent and through which fluid can be seen At its 
summit is a depression, also oval, with long axis vertical, nearl} two centimetres long 
and half as wide The floor of this dimple or depression seems pulled in, is }ellow'ish- 
red and granular, and is not covered by the pellicle co\ering the tumor elsewhere Nor 
is this floor translucent as the pellicle is I11 the mid-line in the bottom of the depressed 
granular area, and rather nearer its upper end, is a tiny orifice from which a clear 
fluid w'ells slowly up The upper edge of the depressed area conies to within one centi- 
metre of the upper edge of the tumor and between these points in the mid-line, a 
structure thought to be the cord is visible through the thin coiering in the translucent 
depths of the cyst-like tumor There is no anal reflex The anus has a loose, open 
appearance and urine dribbles from the vulva from time to tune 

Confident that the condition was a c}stic m>elocele and owang to the fact that there 
was paralysis of limbs and sphincters, operation was adwsed against, but was agreed 
to at the urgent request of the parents who felt the} W'ere morall} obliged to make 
an effort to save the child I11 sterilizing the raw area by the cauter\ in a case which 
seemed somewhat similar in appearance to this (Case V), there is no doubt the parahsis 
of the legs w 7 as made W'orse I therefore decided to use tincture of iodine — z 1 / per cent — 
and after three minutes to wash this off with alcohol, and then to slice away a aer} 
thin la}er of the raw surface from above downward under a stream of saline 

Opoatwn — September 7, 1923 The baby was placed 111 the head-down position 
and an-esthetized with ether given on the open mask The sterilization was carried out 
as planned The sac was opened in the mid-line above the depression and the cord 
was seen to emerge, normal in appearance, from the canal above and to terminate b\ 
attaching itself to the roof of the sac at the bottom of the depression, and, flattening 
itself out strap-like, it formed the roof of the sac in the bottom of the depressed area 
Opening the sac in the mid-line below the depressed area, no cord could be seen but 
many strands identified as nerves and filum streamed from the under surface of the 
depressed area None of the nerves followed or adhered to the lateral w'alls of the cyst, 
but all were traced fonvard toward the longitudinal hollow which we took to be the 
open spinal canal 

The cyst wall was cut away from the edge of the granular area It w'as very 
thin but not so w'eak as one would expect A transierse excision of the sac was now 
made just as close to the edges above and below as permitted b} normal skin Beginning 
at the ends of the ellipse, the skin with the subcutaneous tissue was dissected up each 
side toward the central longitudinal furrow' until the membranes coming out of the 
canal w'ere encountered This membrane — dura 5 — was now followed into the wall of 
the C}st On either side a good flap of it was obtained There was very little bleeding 
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sac That its inner end should resemble the structure of the central nervous 
system and its outer that of the skin is, of course, what one might have 
expected, since the deep portion of the sulcus vertebralis forms the central 
nervous system The process found in the sac, I take it, was a complete 
cross-section of the lateral walls of the sulcus vertebralis, which lemained 
urabsorbed Perhaps, m fact, this unabsorbed remnant was the cause of the 
spina bifida, but why it was not absorbed has not yet been told 

Case VIII — St Mary’s Infirmarj, Reg No 37195, admitted March 17, 1925 A 
healthy male, sixteen hours old There were five other children all living and well No 
deformities on either parent’s side of the famih There are no paraljses of any kind 
There is an enormous, somewhat spherical tumor attached bv a pedicle to the mid-lme 
of the back The pedicle reaches from about lumbar 3 to sacral 3 (about two and one- 
half inches) The tumor is covered with dusk\ red skin, and main large veins can 
be seen on its surface It is moderatelj tense, fluctuates on test, and seems to contain 
fluid It is translucent throughout It is quite five inches in diameter Compression 
causes bulging of the fontanelle No paraljses Meningocele It was decided to operate 
at once 

Opeiation — The usual position, ether an'esthetic The cvst was punctured and 625 
cubic centimetres of cerebrospinal fluid were slowh withdrawal before the sac was 
empty The sac w r as opened on its summit and a still further (estimated at tlnrtj cubic 
centimetres) amount escaped A transverse elliptical incision was made, including the 
pedicle The skin was reflected and the pedicle exposed Looking into the sac through 
the incision in its summit, one could see nerves lying in the open spinal canal at the 
bottom of the sac Some of them were doubled up or folded upon themselves and some 
penetrated the pedicle wall below, escaping from the sac into the superficial tissue behind 
the sacrum The pedicle was cut long enough so that its edges would a little more 
than meet each other in the mid-line The\ were sewed together with continuous plain 
No 1 catgut Two flaps of fascia were now ele\atcd (see Tig 4), turned backward 
till one overlay the other, and sutured in this position with interrupted mattress sutures 
of No o twenty-day catgut Skin closed by sliding (Tig 5) 

By mistake the sutures were remored too soon and on the sixth da> the wound re- 
opened in the mid-line How'ever, b\ careful dressing and using 2 per cent mercuro- 
chrome freelj and continuing the head-down position, infection was kept out and bj 
April 12, 1925, the child was taken home completely well The child at present is per- 
fectly normal No sign of hydrocephalus 

Comment — While this is an example of meningocele, and although it was 
entirely covered with normal skin, it was of such a size that it most surely 
would soon have become traumatized or ulcerated Nothing was to be 
gained by waiting and it is veiy well known by all who have bad much 
experience with operations on babies that there is very little shock after 
operations done during the first hours of life 

Case IX — St Mary’s Infirmarj, Reg No 60432, admitted November 10, 1926 
A female baby, seventeen dajs old Seems healthj Has a rather large head— lndro- 
cephahc but no bulging of fontanelles The baby was normal delivery, full term, eight 
pounds There is a tumor in the mid-line, in upper lumbar region It is about three 
inches in diameter, circular in outline, and about one and one-fourth inches in height 
The skin covering it is of a peculiar, purplish-red, and ascends half way to the summit, 
where it gives place to a thin, gray-wdnte membrane Along the mid-line at the summit 
over an area about 1 5 by 2 5 centimetres there is no epithelial covering The surface 
here is granular and red in color and from this surface, occasionallj , a drop of clear 
fluid comes No opening can be seen Pressure over the tumor is not felt over fon- 
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structure was attached to the roof of the sac, under the funnel-shaped dimple m the mid- 
line, previousl) mentioned The cord-like structure was cut free from the roof, and 
turned back into the spinal canal It was necessary to remove the vertebral arch below 
the pedicle of the sac in order to do this without squeezing or crushing it The pedicle 
of the sac was left just long enough so that its serous surfaces could be apposed in 
\ertical mid-line closure Tw'O flaps of lumbar fascia, bases toward each other and as 
close as possible to edge of bonj defect, and long enough to co\er the defect, were 
turned over backward, one to overlap the other and close the defect The usual sliding 
closure was then made The recovery was uneventful and the child is at present quite 
normal m all respects 

Comment — In this case cerebrospinal fluid ( ■') had been escaping from 
the tumor for at least two months and yet the child remained quite well 
Other such are recorded by Fmcham and Hoon The structure projecting 
which “looked like the end of the cord devoid of nerves” perhaps should have 
been removed Section through the roof at the place where this structure had 
been detached showed “Tissue covered by squamous epithelium The sub- 
epithelial tissue consists of granulation tissue, richly infiltrated with leucocytes 
and older hyalmized fibrous tissue There are many lymph spaces which vary 
much in size and shape (Arachnoid ? )” 

In my opinion, this is exactly the same sort of structure as that encoun- 
tered in Case VII — namely, an unabsorbed “rest” derived from the walls of 
the neural groove In this case it was found at the extreme end of the cord 
instead of in the mid-dorsal region, and more than likely was the filum 
terminale still canalized 

Casl XI — St Marv’s Hospital, Reg No 281359, admitted April 3, 1928 A girl 
baby, well formed except for an abnormality in the low’er part of mid-line of back, 
which consists of two portions, an upper hemispherical portion raised up to the extent 
of three-quarters of an inch and being about one and one-h ilf inches in diameter 
Attached to this and extending down from it, is a V -shaped trough, base formed by the 
above-mentioned tumor and apex extending to within two inches of anus The V-shaped 
portion continues up and ends in a depression or dimple on the lower half of the tumor 
This depressed, triangular area is red and glistening, looks like a congested mucous 
membrane, and from it is discharging clear fluid The tumor is bluish-white Its 
covering is a thin pellicle, semi-translucent It becomes tense when the babe cries , also, 
the fluid flows more freely from the area when the bab\ cries Between the tip of the 
reddish, triangular area and the anus, there is a deep depression (dimple) in the mid- 
line The baby moves all of its limbs uormallj There is no anal reflex The bab\ aoids 
urine from time to time, and although the anus has a loose feel, the bow'el mores at 
intervals of perhaps three or four hours 

Operation — April 3 1928 The da\ before operation, the part w'as painted e\cr\ 
three hours with 2 per cent mercurochrome and kept coiered with sterile gauze which 
was not allow’ed to become soiled The preparation for operation consisted in painting 
the field with half-strength tincture of ldoine This was remored with alcohol Iodine 
was not applied to the raw' surface but 2 per cent mercurochrome w'as used instead 
I hen with a sharp knife, while the baby was held in the head-dowm position, beginning 
at the highest point of the raw area, the surface of the raw area W'as pared aw ai under 
a stream of sterile saline A very tlnn area was removed as is sometimes done in 
preparation for a skin graft The tumor w'as incised and its interior inspected It 
contained cerebrospinal fluid w'hich escaped, when a mass could be seen apparenth corn- 
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was kept m the head-down position, but when cerebrospinal fluid no longer discharged, 
it was lowered to normal and lay on either side or abdomen 

A partial post-mortun was obtained and revealed a diffuse, foul-smelling general 
peritonitis, the cause of which was not determined, but there was a distended bladder 
with gangrenous cystitis, and at one point the bladder wall was so thin that fibrin was 
laid down on the peritoneum at this point (posterior superior surface) Cultures w'ere 
made but were lost on the way to the laboratory 

Case XII — St Mary’s Infirmary, Reg No 63201, admitted June 4, 1928 A girl 
babv, ten months old Since birth the feet have been “clubbed” (varus), and baby 
has not moved her legs properly The child seems normal mentally The head is large 
The eye movements are normal and “the fundi show slight venous engorgement, and 
the disc edges are not clear” (Doctor Hardesty, ophthalmologist) The child can flex 
thighs on the abdomen Asleep, she lies on the right side with thighs almost at a right 
angle with the body, and knees in extension She can slowly move the right knee and 
foot slightly, but the whole left lower limb is paralysed Response to pin prick and 
light touch is negative 111 the left leg and thigh, and seems less than normal in the 
right The sphincters are incontinent The anus gapes The baby’s color is good, and 
it is well nourished There is a tumor, somewhat hemispherical, in the mid-line of the 
back in the mid-lumbar region It is about 5 centimetres by 5 centimetres, and is ele- 
vated about centimetre Its surface looks like scar tissue, and is much furrowed 
The skin covering the summit is bluish and thin-looking The tumor has a lumpv 
feel, is compressible, but not reducible, becomes tense when the child cries, but does not 
pulsate A few coarse hairs are seen around its base An X-ray of the spine reveals a 
defect in the third and fourth lumbar \ertebral arches There is a slight enlargement 
of the skull and convolutional impressions are deepened The other three children in 
the family are healthy The Wassermann (cerebrospinal fluid) is positive 

Opcialion — June 4, 1928 A transverse excision removing an ellipse of skin with 
the tumor in the centre (See Fig 2 ) The pedicle of the sac was left long enough 
so that its edges could be approximated in a vertical suture The pedicle is thick and 
fibrous, and is about one inch in \ertical, and slightly less m transverse diameter The 
sac contains clear fluid and a fibrous, cord-like structure — filum terminate 2 — issues 
from the canal and joins the roof of the sac in the mid-line below the centre of the 
summit Neither cord nor nerves were seen There was a quantity of peculiar, fibro- 
fatty tissue outside the pedicle The sac was cut away and the opening was closed by 
suturing the pedicle edges together vcrticallv and then two flaps were raised from the 
lumbar aponeurosis, and turned over backward, the edge of one made to overlap that of 
the other The skin and subcutaneous tissue closed in the usual way by sliding down 
a flap from above The child made an uneventful recovery, and was discharged July 
5, 1928 

Present condition unknown 

Comment — This child seemed to acquire moie use of its legs after the 
operation, but I could not be entirely sure whether the movements were volun- 
tary or reflex There was no recovery in the sphincters The mentality re- 
mained bright, and the child seemed quite well in other respects 

SUM MARY 

The records of all the author’s cases up to 1929 are given — twelve cases 
There v^as one operative death(?) The child developed cystitis and peri- 
tonitis and died on the fourteenth day 

The ages varied from sixteen hours to seven months There were seven 
females and five males 
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prevention or treatment of septic processes because the innumerable bacteri- 
ological tests at our disposal are all subject to criticism , hence the reports are 
confusing and contradicting Practically speaking, the only method to judge 
an antiseptic, after its bactericidal action has been ascertained in preliminary 
antiseptic and toxicity tcs f s, is to evaluate the clinical results obtained and 
to compare them with results observed after use of other known disinfectants 

The fact that new antiseptics and germicidals make their appearance in 
the literature and on the market serves as best proof that most of the sub- 
stances m general use fall short of the ideal in their therapeutic action The 
popularity of some of the newer antiseptics is not based entire]}' upon their 
merits but is due partially to the wide publicity and undiscermng enthusi- 
astic reports 

On the other hand, some valuable old antiseptics have been overlooked or 
fallen into misuse either because they have not been made the subject of 
extensive clinical studies or because they did not represent products of high 
commercial value One of the most powerful among such antiseptics is bril- 
liant green The bacteriostatic action of certain dyes on bacteria was observed 
as early as 1887 Browming, et al s recommended the use of brilliant green 
in 1917, they found that the substance is particularly destructive to the cocci 
group but toward bacterium coll its bactericidal value is considerably lower 
Krumwiede and Pratt 4 found that the inhibition of growth by brilliant green 
has been most evident among the Gram-positive bacteria, the paratyphoid 
enteritidis types are more resistant Ligat 5 reported very satisfactory results 
with brilliant green Peterson 0 studied the comparative merits of various 
antiseptics by recording their inhibiting effect upon the yeast-sugar mixture 
The method consists in determining the smallest quantity of drug that wall 
prevent the formation of gas in a yeast-sugar mixture of definite strength 
during a period of one hour Whereas the mhibitoiy amount of metaphen in 
grams was 00017 and that of mercurochrome 0065, the amount of gentian 
violet was only 00039, crystal violet 00024 and methyl violet 00051 
These figures show that the above-mentioned aniline dyes possess a much 
stronger inhibitory power than mercurochrome and compare very favorably 
with metaphen Another dye, however, is still superior to these aniline dyes 
as far as bactericidal action is concerned and this is brilliant gieen as shown 
by the experiments carried out by Norton and Davis 7 who determined the 
bacteriostatic action of dyes on streptococcus viridans and pneumococci They 
state that brilliant green is the most active dye they found, as evidenced from 
the following part of their protocol 


Dye 

Brilliant green 
Gentian violet 
Methylene blue 
Methyl violet 


Slightest dilution giving complete inhibition 

200,000 

40.000 

25.000 

10.000 


According to their statement to have a marked bacteriostatic action, a dye 
must contain three benzol rings and two or more ammo-groups m which the 
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No infections were observed which could be ascnbed to the use of brilliant 
green In one case a stitch abscess occurred which could be traced to con- 
taminated catgut Not m a single case in the series of hi were there any 
indications of irritation of the skin, even when wet compresses had to he 
applied afterward The use of brilliant green should he of special value 
m the pre-operative preparation of the skin for thyroidectomies where absorp- 
tion of the tincture of iodine is feared A o 5 per cent solution was used 
on mucous membranes for hemorrhoidectomies, vaginal repairs, suturing of 
lacerated lips and similar conditions 

2 Pi ophylactic Ticatment of potentially infected wounds and abrasions 
including minor injuries as well as extensive lacerations which came under 
treatment a very short time after injury and where no clinical signs of infec- 
tion were jet present There is no positive criterion to judge the efficiency 
of an antiseptic m such conditions and 111 forming an opinion one is guided 
by impressions rat her than by definite figures An opportunity presented 
itself, however, in a case of laceration of several fingers to investigate the 
comparative value of metaphen, mercurochrome and brilliant green All 
seven injured fingers presented approximately the same degree of injury of 
soft parts and were equally contaminated with dirt and machine oil The 
two wounds treated with metaphen showed no signs of infection and pro- 
duced granulations of a pale pink color, the healing process was fairly 
rapid, three fingers treated with mercurochrome produced pus and showed 
brownish granulations of moderate size with very slow healing tendencies , in 
two fingers treated with brilliant green a rapid formation of exuberant, 
bright-red granulations could be observed which led to a scar formation 
more quickly than m the other fingers Of course, such an experiment is not 
conclusive as to the relative value of various antiseptics as it may be argued 
that the degree of infection of each injured finger could not be exactly deter- 
mined, nevertheless the striking results are in line with experiments of 
Browning, et al , 3 who also observed m a large number of cases that brilliant 
green stimulates the formation of richly vascularized red granulations while 
with flavine the granulations were not so bulky and of pale color No indica- 
tions of tissue damage or irritation could be observed 

B The) apeutic Ticatment — This category comprises 123 cases which 
already exhibited manifest infection when they presented themselves for 
treatment This group comprises such spastic conditions as abscesses located 
in various parts of the body, including Bartholim’s abscesses and post- 
operative stitch abscesses , acute suppurative bursitis , acute suppurative lym- 
phadenitis, boils, carbuncles, phlegmons, cellulitis, fistulie resulting from 
osteomyelitis In addition to the painting of the skin with brilliant green 
solution before the incision was made, the solution was also instilled into the 
wounds at each dressing In a number of cases this treatment was supple- 
mented by bathing the infected part m a warm aqueous solution of brilliant 
green 1 2000 and compresses of an aqueous solution 1 1000 In ischio- 
rectal and perianal abscesses the results appeared to be superior to mercuro- 
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very cheap The impression was gained that in many instances the substance 
was superior to other antiseptics in common use These findings justify 
further clinical investigations as to the value of brilliant green and suggest 
the desirability of laboratory experiments m order to evaluate it as a general 
antiseptic 
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of the face Metastases to the parotid gland and temporal region had occurred Biopsy 

of a gland in the temporal region had been done, and at the time seen the field was 

slightly infected Because of the presence of tumor in the operative field and also 

because of the presence of infection it was thought advisable to section the posterior 

root of the trigeminal nerve through the posterior fossa This was carried out under 
novocaine and colonic ether anaesthesia There was some difficulty in exposing the 
trigeminal dorsal root owing to the fact that a large petrosal nerve lay directly over it 
and a small artery to the side of it The artery was coagulated and divided It was 
then possible to slip a hook beneath the vein and avulse the posterior root without 
damaging the motor division or tearing the petrosal vein The patient had complete 
anaesthesia in the distribution of the fifth nerve (Fig i and Fig 2 ) 

Case III — Caicmoma of the jai v with ccivical metastases Section of the poslcnor 
loot of tngcimnal nerve though the postcnoi fossa m otdci to combine cervical dorsal 
ihizotomy with section of the loot of the fifth ncivc G G, hospital No 26,597, a 



Fig 1 Tig a 

Fig 1 — Case II Basal cell carcinoma of face Metastases to temporal region and parotid gland 
which base became infected following biops> 

Tig 2 — Case II T>pe of incision used for unilateral cerebellar exposure and section of dorsal root 

of trigeminal nerve via posterior fossa 


forty-seven-year-old man, was transferred to the neurosurgical service because of severe 
pain from carcinoma of the right jaw with metastases to the floor of the mouth and 
cervical lymph-nodes When first seen most of the pain was largely in the region of 
cervical metastases A section of the cervical nerves as the> appeared along the pos- 
terior border of the sternocleidomastoid muscle was done rather than an intradural 
dorsal-root section, because of his poor general condition At the same time a ligation 
of the external carotid artery was carried out because of the danger of hemorrhage from 
ulcerations within the oral cavity The patient obtained considerable relief from pain 
for about six months and was able to eat and sleep moderate]} well At the end of this 
time, however, he had a recurrence of the pain both in the distribution of the cervical 
nerves and of the right trigeminal nerve Opiates by this time had proven to be of 
little use and some more radical measure for relief of pain seemed warranted Under 
colonic ether and local anesthesia, the right trigeminal nerve was exposed through the 
posterior fossa There were two good-sized branches of the petrosal veins l}ing over 
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root, each associated with fairly profuse bleeding, the wound was closed Several days 
later the posterior root of the fifth nerve was divided through the posterior fossa The 
patient succumbed some six days later Autopsy revealed the presence of a small car- 
cinoma of the sphenoid sinus with extension to the pituitary gland, sphenoid bone, left 
Gasserian ganglion, and the dura mater at the base of the skull (Pig 3 ) He also 
had moderate bilateral bronchopneumonia, arteriosclerotic kidney, healed pulmonary 
tuberculosis, and chronic, adhesive pleuritis Changes in bone commonly associated with 
Paget’s disease were everywhere evident 

Casd V — Tiigemmal nctnalgta — majoi Section of postcuor root of tugcnunal 
nerve though postenoi fossa because of dense adhesions betiveen dwa matei and Gas- 
set ion ganglion R H , a forty-one-year-old man, was referred to the hospital because 
of severe trigeminal neuralgia of some ten years’ duration He had had nine or ten 
“deep alcohol injections,” only two of which had gnen any lasting benefit 

Opeiation — An attempted section of the dorsal root of the trigeminal nerve through 
the temporal fossa was made with the patient in the sitting posture The middle menin- 
geal artery was divided without difficulty From this point on the dissection to uncover 
the dorsal root was extremely difficult The dura was leather-like and so densely 
adherent to surrounding structures that it could not be elevated from over the dorsal 
root The mandibular division of the ganglion and dura over it seemed fused The 
ophthalmic division of the ganglion was then exposed and attempt made to uncover 
enough of the ganglion itself to either inject it or extirpate it This also proved impos- 
sible Presumably the previous stray alcohol injections had set up a profuse connective 
tissue reaction about the dura and surrounding structures 

Two days later the posterior root of the trigeminal nerve was exposed through the 
posterior fossa The arachnoid about the nerve was much thickened and adherent to 
surrounding structures Several fair-sized radicles of the petrosal veins gave trouble- 
some bleeding and it was only after a long tedious procedure that the dorsal root was 
finally divided The patient has had complete relief of pain but has had some persistent 
ataxia of one arm, presumably due to damage to the cerebellum in exposing the dorsal 
root and controlling bleeding 

The opeiative procedure has varied greatly in its technical difficulties 
In three of the lepoited cases the tngeimnal doisal root was sectioned with 
compaiative ease In one case it was necessary to electrocoagulate the root 
along with a branch of the petrosal vein The root could not be divided 
without a great likelihood of tearing the vein On the other hand, complete 
anaesthesia and relief of pain followed such a procedure In one case serious 
bleeding fiom a tom petrosal vein occuricd and was controlled only with 
difficult} Evidence of slight but permanent damage of the cerebellar lobe 
has resulted In none of the cases has theie lesulted any injury to an adjoin- 
ing nerve The operation has been perfoimed on five other patients where 
the dorsal root could have been sectioned thiough the temporal fossa In 
two of these cases the root was only paitially sectioned In both of these 
cases the pain has been completely relieved Sensoiy examination following 
this is m accord with that described by Dandy, t c , there w r as a preservation 
of normal sensation over the distribution of the tiigemmal nerve except for 
a small area about the upper lip m one instance and about the lower lip in 
anothei The impression gamed from these ten cases is that the operation is 
a procedure of considerably greater magnitude and risk than that through 
tie temporal fossa In spite of this, familiarity with the opeiation would 

1016 



PENETRATING WOUNDS OF THE ABDOMEN* 

By Arthur E Billings, M D , and Adolph Walkling, M D 

of Philadelphia, Pa 

FROM THE SUROIG\L SFRMCf OF THE I*NN9^L\ \MA HOSP1T \L 

We have reviewed the records of 220 cases of penetrating wounds of the 
abdomen admitted to the Pennsylvania Hospital during the years 1909 to 
1930 inclusive, and for the privilege of reporting them we are much indebted 
to Drs John H Gibbon and Charles F Mitchell, surgeons-m-chief to the hos- 
pital, and to the former chiefs upon whose services they were admitted We 
have not included m this series any cases with penetrating wounds other 
than those resulting from stab and gunshot injuries We are considering the 
two groups separately because the stab wounds, as a group, are less serious 
than the gunshot cases f 01 the reason that, m the latter, there is more htemor- 
rhage and more extensive visceral injury 

In this series, about the usual ratio of danger of the gunshot over the stab 
injuries was maintained, that is, a little more than 2 to 1 The operative 
mortality m civil life seems to have been established around the 50 per cent 
level for gunshot wounds and about 25 per cent for the stab injuries, with 
a considerably higher total rate for both groups In the gunshot cases, 
Wallace, reporting on 1200 cases from the British Expeditionary Force, 
showed an operative mortality of 53 9 per cent , and a total mortality in- 
cluding non-operative cases of 60 2 per cent Lockwood Kennedy, ct al 
in military service, reported on 500 cases with an operative mortality of 51 97 
per cent In 1902 Fcnei reported on 152 cases of gunshot wounds from 
the Charity Hospital New Orleans 96 of which suffered visceral injury with 
7 1 deaths (74 per cent ) Bivmgs, in 66 cases operated upon reported a 
mortality of 60 6 per cent McKeithen’s mortality on 56 gunshot cases was 
44 6 per cent , and on 13 stab cases 30 7 per cent 

The experience of the Charity Hospital in New Orleans in these injuries 
seems to have been gi eater than that of any other institution, and they have 
appointed, under the direction of Doctor Matas, a special committee for the 
study of these cases Miller’s report on a personal experience m 46 cases 
operated upon there with 23 recoveries, and a paper by Loria dealing with 
“visceral injuries in gunshot wounds of the abdomen” are the latest com- 
munications from tins institution Mason, in Ins last leport, analyzed 127 
cases, stressing the influence of haemoi rhage on mortality, and has divided 
his series into a laige and small Vnemoi rhage group regardless of visceral 
injury showing a mortality of 87 2 per cent in the large htemoi rhage series, 
and 36 1 per cent in the small haemorihage series He uiges strongly the 
Read before the Philadelphia Academj of Surgery, Mtv 4, 1931 
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findings —Intestine protruding, slight hemorrhage Operation —Exploratory laparot- 
omy, irrigation N S S , drainage Days in hospital -Twenty-one 

Case III— White man, twenty-three years old Operation, hours after injury—’ 
Location of wound— Lower right abdomen, anterior Operative findings —Penetrating 
wound , slight lvemorrhage Operation — Exploratory laparotomy , no drainage Days 
m hospital — Eighteen 

Case IV— White man, forty-seven years old Operation, hours after injury — 
One and one-half Location of wound— Upper left abdomen, anterior Operative find- 
ings — Laceration of mesentery , slight haemorrhage Operation — Laparotomy, ligation , 
no drainage , irrigation N S S Day s in hospital — Twenty 

Case V— White man, sixteen years old Operation, hours after injury— ’ Loca- 
tion of wound— Lower left abdomen, anterior Operative findings— Tour perforations 
ileum, laceration of mesentery, severe haemorrhage Operation — Enterorraphy , irriga- 
tion N S S , drainage Day s in hospital — Thirty-two 

Case VI— White man, thirty-one years old Operation, hours after injury— One 
and one-quarter Location of wound — bpper left abdomen, from back Operative find- 
mgs —Wound of spleen, diaphragm, pleura, slight haemorrhage Operation — 
Laparotomy, drainage Complications — Pulmonary collapse Days in hospital — 
Twelve 

Case VII — Colored man, fifty years old Operation, hours after injury — Two 
Location of wound — Upper left abdomen, anterior Operative findings — Two perfora- 
tions stomach , slight lremorrhage Operation — Gastrorrhaphv , no drainage Compli- 
cations — Local peritonitis Day s m hospital — Thirty 

Case VIII — Colored man, thirty -s.x years old Operation, hours after injury — 
Three Location of wound — Upper mid-abdomen Operative findings — Wound of 
stomach, evisceration of stomach and omentum, moderate hremorrhage Operation — 
Gastrorrhaphy Days in hospital — Thirteen 

Case IX — White man, twenty years old Operation, hours after injury' — Tour and 
one-half Location of wound — Upper left abdomen Operative findings — One perfora- 
tion of small intestine , laceration mesentery Operation — Enterorrliaphy suture , no 
drainage Days m hospital — 1 lurteen 

Case X — White man, twentv-two vears old Operation, hours after injury — 
Three Location of wound— Upper left abdomen Operative findings — Wound of 
stomach, slight haemorrhage Operation —Gastrorrhaphy , no drainage Days in hos- 
pital — Thirty 

Cass XI — White woman, thirty -eight years old Operation, hours after injury — ’ 
Location of wound — Left lower abdomen Operatn e findings — Penetrating wound , 
severe haemorrhage , external wound Operation — Exploratory laparotomy , no drainage 
Days m hospital — Eighteen 

Case XII — White man, twentv-one years old Operation, hours after mjurv — ’ 
Location of wound — Upper left abdomen, anterior, multiple Operative findings — 
Wound of stomach, diaphi as'in , pleura Operation — Gastrorrhaphy , suture diaphragm, 
drainage Davs in hospital — Twenty 

Case XIII White man, twentv-two years old Operation, hours after injury — ’ 
Location of wound Lower left abdomen Operative findings — Penetrating wound 
Operation Exploratory laparotomv , no drainage Complications — Partial obstruction 
fifth day Days in hospital —Seventeen 

Case XIV White man, twenty-two years old Operation, hours after injurv — 
Eighteen Location of wound — Upper left abdomen , anterior Operative findings — 
V ound of diaphragm Operation — Exploratory laparotomy , suture diaphragm, no drain- 
age Days in hospital —Fifteen 

Case XV —White man, twentv-five years old Operation, hours after injury — One 
Location of wound Upper left abdomen, lateral Operative findings — Laceration of 
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findings —Penetrating wound, laceration of omentum, omentum protruding, moderate 
haemorrhage Operation — Exploratory laparotomy , ,suture , ligation , no drainage 
Days m hospital —Fourteen 

Case XXIX— Colored man, forty-two years old Operation, hours after injury — 
Two and one-half Location of wound —Lower left abdomen , anterior Operative find- 
,ngs— One perforation small intestine, moderate h-emorrhage Operation — Enteror- 
rhaphv , suture , drainage Davs in hospital — Seventeen 

Case XXX— White man, twenty-six years old Operation, hours after injur} — 
Two Location of wound— Upper right abdomen, anterior Operative findings — 
Penetrating wound Operation — Explorator} laparotom} , no drainage Complications 
—Infection of wound Da>s m hospital — Twenty 

Case XXXI— Colored man, forty-nine years old Operation, hours after injun — 
Two and one-half Location of wound —Anterior abdomen Operative findings — 
Penetrating wound , severe h-emorrhage from omentum Operation — Exploratory 
laparotomy, ligation, no drainage Da>s in hospital — Nineteen 

Casf XXXII — Colored man, thirt\-six years old Operation, hours after injur} — 
One Location of wound — Upper left abdomen , posterior lateral Operative findings — 
Small intestine protruding through penetrating wound Operation — Explorator} 
laparotomy no drainage Da\s in hospital — Nineteen 

Case XXXIII — White man, thirt}-five }ears old Operation, hours after injun — 
Three-quarters Location of wound — Upper left abdomen, anterior Operative findings 
— Laceration of mesentery of small intestine Operation — Explorator} loparotomv , 
suture no drainage Days in hospital — Fourteen 

Case XXXIV — White man, tlnrtv -eight }ears old Operation, hours after injur} — 
Two Location of wound — Upper left abdomen, anterior Operative findings — 
Severance of hypogastric vein , wound of niescnterv , descending colon Operation — 
Exploratory laparotomy, ligation Da}s in hospital — Eighteen 

Case XXXV — White man, thirt} -nine vears old Operation, hours after injury — 
One Location of wound — Upper left abdomen, anterior Operative findings — Per- 
foration of jejunum, laceration of mesentery , lvvmorrhage Operation — Enterorrhaphv , 
suture no drainage Day s in hospital — Eighteen 

Case XXXVI —Colored man, twenty -six years old Operation, hours after injurv — 
Two Location of wound — Upper left abdomen, anterior Operative findings — Pene- 
trating wound of liver moderate haemorrhage Operation — Laparotomy , suture of In er 
no drainage Davs in hospital — Fourteen 

Case XXXVII —Colored man, ? years old Operation, hours after injury — One 
Location of wound — -Lower right abdomen, anterior Operative findings — Penetrating 
wound Operation — Exploratory laparotomy, no drainage Davs m hospital — 
Sixteen 

Casl XXXVIII — Colored woman, fifty vears old Operation, hours after injurv — 
Three and one-half Location of wound — Left lateral abdomen (flank) Operative 
findings —Penetrating wound, laceration mesentery, descending colon Operation — 
Exploratory laparotomy, ligation, drainage Days in hospital — Thirty 

Casf XXXIX — Colored man, eighteen years old Operation, hours after injurv — 
One Location of wound — Lower right abdomen , anterior Operative findings — 
Omentum protruding Operation — Omentum excised no drainage Dav s in hospital — 
Thirteen 

Cash XL Colored man, thirtv-five vears old Operation, hours after injurv — 
I ourteen Location of wound Lower left ibdomen anterior Operative findings — 
Penetrating wound , slight h-emorrhage Operation — Exjiloratorv laparotonn , drain- 
age Complications Local peritonit s Days in hospital — Fourteen 

CAsr XLI Colored man thirty-five years old Operation, hours after injury — 
One Location of wound — Upper left abdomen , anterior Operative findings — Pene- 

1022 



BILLINGS AND WALKLING 


Case LI V —Colored mm, tlnrt) -four years old Operation, hours after injury — 
Two Location of wound —Upper left abdomen , anterior Operative findings —Lacera- 
tion of gall-bladder , omentum protruding , slight Ivemorrhage Operation —Exploratory 
laparotomy , suture ligation with drainage Days in hospital — Eighteen 

Case LV— Colored man, thirty-nine years old Operation, hours after injury — 
Five Location of wound— Upper left abdomen, lateral Operative findings — Pene- 
trating wound, severe li'emorrhage, laceration gastrocolic omentum, omentum pro- 
truding Operation —Exploratory laparotomy, ligation with drainage, remfusion 500 
cubic centimetres of blood Complications — Wound infection Days in hospital — 
Twenty-three 

Case LVI — Colored man, twenty-two >ears old Operation, hours after injur) — 
One-half Location of wound — Lower left abdomen, anterior Operative findings — 
One perforation small intestine , slight haemorrhage , omentum protruding Operation — 
Enterorrhaphj , no drainage Davs in hospital — Eleven 

Case LVII — Colored female, twenty-eight jears old Operation, hours after in- 
jury — Ten Location of wound — Upper left abdomen, from back Operative findings — 
One perforation large intestine, descending colon Operation — Enterorrhaphy, with 
drainage Complications — Wound infection Days in hospital — Twenty-three 

Case LVIII — Colored man, twent) -nine jears old Operation, hours after injur) — 
Two Location of wound — Upper left abdomen , posterior Operative findings — Lacera- 
tion of spleen (slight) and diaphragm, slight hemorrhage, omentum protruding Opera- 
tion — Exploratory laparotomj , suture with drainage Complications — Wound rupture 
ninth da> , resutured Da) s in hospital — Thirty-one 

Case LIX — Colored man, thirty-eight )ears old Operation, hours after injur) — 
Four Location of wound — Upper left abdomen, anterior Operative findings — Wound 
of liver, pancreas (slight), severe hemorrhage Operation — Explorator) laparotoni) , 
packing with drainage Da) s in hospital — Scv enteen 

Case LX — Colored man, twenty-five years old Operation, hours after injur) — 
Twelve Location of wound — Upper left abdomen , anterior Operative findings — One 
perforation of anterior wall of stomach Operation — Gastrorrhaphv , suture with drain- 
age Complications — Wound infection Davs in hospital — Twenty-three 

Stab-zvound Injuncs — No Operation — Recovery 

Case I — White man, thirty-five )ears old Multiple stab wounds, penetrating, but 
probably no perforations Refused operation Left hospital in two days with signs of 
peritonitis still present Readmitted to hospital three tunes during the next month with- 
out abdominal symptoms, but infection still present in shoulder wounds 

Case II — Colored man, thirty-six >ears old Single stab wound, penetrating but 
probabl) no visceral injury Refused operation Apparently had local peritonitis which 
subsided Left hospital 111 five days, earlier than advised , but in good condition 

Case III —Colored man, thirty-two years old Multiple stab wounds Penetrating 
wound right thoracic cavity, surgical emphysema (no effusion of consequence) , pene- 
trating wound upper abdomen without visceral injur), no peritonitis, no infection of 
wounds, no complications Left the hospital in eleven da>s 

Stab-wound Injw 1 cs — Oper ation — Death 

Case I— Colored man, twenty-four years old Operation, hours after injury— One 
and three-quarters Location of wound injury— Lower right abdomen, anterior Opera- 
tive findings - Two perforations small intestine, two of large intestine, severe haemor- 
rhage Operation —Enterorrhaphy , irrigation N S S , drainage Time and autopsv 
cause of death —Fourteen hours, haemorrhage, shock, early peritonitis 

Case II— Colored woman, fift) -seven years old Operation, hours after injury — 
Two Location of wound injury— Upper left abdomen Operative findings —Wound 
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cause of death— Four hours, hemorrhage, penetration right pleura, wound superior 
vena cava overlooked at operation 

Case XII —Colored man, thirty-five years old Operation, hours after injury —One 
and one-half Location of wound injury— Upper left abdomen, anterior Operative 
findings— 'Wound of stomach, severe haemorrhage, second operation for rupture of 
wound with evisceration of intestines Operation —First operation, gastrorrhaphy , no 
drainage, second operation second day, wound repair, drainage Complications — Rup- 
tured wound, general peritonitis Time and autopsy cause of death — Four days, gen- 
eral peritonitis 

Case XIII— White man, twenty-six years old Operation, hours after injury — 
One to two Location of wound injury — Left abdomen, anterior Operative findings — 
One perforation small intestine, injury to mesenteric border of ileum, severe hemor- 
rhage Operation — Enterorrhaphy , no drainage , second day after operation drained 
for peritonitis Complications — General peritonitis Time and autopsy cause of death — 
Two days , general peritonitis , fulminating 

Case XIV — White man, forty-four vears old Operation, hours after injury — 
One and one-half Location of wound injury — Right abdomen, multiple of chest and 
body (17 wounds) Operative findings — One perforation of stomach, transverse colon, 
laceration of omentum , model ate hamiorrhage , wound of left lung Operation — Gas- 
trorrhaphy , enterorrhapln , repair omentum , drainage Complications — Delirium 
tremens Time and autopsv cause of death — See en days, peritonitis, wounds of liver 
and left kidney overlooked 

Cass XV — Colored man, sixty years old Operation, hours after injure — One 
Location of wound injury — Upper and lower right abdomen, anterior (multiple) 
Operative findings — Laceration of luer, penetrating wounds, moderate haemorrhage 
Operation — Laparotomy , packing liver wound (too tight) Complications — Pulmonary 
oedema, biliarv fistula Time and autopsv cause of death — Seven days, pneumonia 
infection of liver yvound, subpliremc abscess 

Case XVI — Colored woman, twenty-five years old Operation, hours after injury — 
Four and one-half Location of yvound injury — Upper left abdomen , anterior Operative 
findings — Six perforations jejunum, one of transverse colon, moderate lixmorrhage 
Operation — Enterorrhaphv , ligation, suture, drainage Complications — Local peri- 
tonitis, pulmonary oedema Time and autopsy cause of death — Four days, haemorrhage, 
shock , advanced pulmonary tuberculosis contributing cause 

Case XVII — White man fifty -three years old Operation, hours after injury — 
Eighteen Location of yvound injury — Loyver left abdomen, anterior, multiple Opera- 
tive findings — Multiple perforations small intestine and mesentery , one of mesosigmoid, 
moderate haemorrhage Operation — Resection of fifteen inches ileum and lateral anas- 
tomosis, drainage Time and autopsy cause of death — Four days, septic peritonitis 

Stab-zvoitnd Injuncs — No ofciatiou — Death 

Case I — White man, forty years old Multiple stab yyounds of heart and abdomen, 
penetrating Died tyvo minutes after admission No autopsy 

Case II — White man, forty-tyvo y'ears old Single stab yvound left upper abdomen 
Had generalized oedema yvith cardiac decompensation Suicide Died m ttventy hours 
No autopsy 

Casf III —Colored man, ? years old Single stab yvound left upper abdomen 
Died immediately after admission Autopsy shoyved clot in pericardium causing com- 
pression of heart, right side of right ventricle penetrated 

Case IV — Colored man, twenty -three y ears old Single stab yvound epigastrium 
Signs of severe h'emorrhage , omentum protruding Died in twenty minutes No 
autopsv 
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seventh day In one case leakage occuried after repair of six perforations 
of the colon Death resulted on the fourth day from peritonitis 

Gunshot Wounds 
. (recoveries 61 

(deaths 75 

(recoveries 59 

(deaths 55 

j recoveries 2 

22 {deaths 20 

A total moitahty of 55 14 pei cent is shown m this group and an opera- 
tive mortality of 48 2 per cent In the group of operative recoveries of 
which there weie 59, hsemorrhage was severe in 27, moderate in 12, slight in 
12, and no note as to haemorrhage m 8 cases In 21 cases visceral injuries 
weie single, and in 32 they were multiple 

Group II 

Gunshot Wound Injuncs — Opoiahon — Rccovciv 

Casl I — Colored man, fortv-two years old Operation, hours after injur} — Two 
Location of wound— Upper left abdomen anterior Operative findings — Wound of 
liver, severe lixmorrhage Operation — Packing wound, drainage Da\s in hospital — 
Thirt} -four 

Ose II — Colored man, twenty-seven years old Operation, hours after injur} — 
One and one-cuarter Location of wound — Lower left abdomen, anterior Operative 
findings— Two perforations sigmoid, moderate haemorrhage Operation — Enteror- 
rhaphy , suture , drainage Complications — Wound infection Da} s in hospital — 
Eighteen 

Casf III — Colored man twentv-seven vears old Operation, hours after injury — 
Three Location of V'ound — Lower left abdomen anterior Operative findings — 
Wound of bladder , slight hretuorrhage Operation — Marsupialization with drainage 
Da\ s in hospital — Fiftj -nine 

Case IV— White man, seventy-three vears old Operation, hours after injurv — 
One and one-half Location of wound — Upper left abdomen , anterior Operative find- 
ings — Perforation of stomach severe h emorrhage Operation — Gastrorrhaphv , suture , 
drainage Days in hospital — Fifty-nine 

Case V — W r hite man, nineteen vears old Operation, hours after injure — One ana 
one half Location of wound — Mid-abdomen Operative findings —Two perforations 
jejunum severe hxmorrhage Operation — Enterorrhaph} , suture, packing Complica- 
tions — Pneumonia effusion Davs in hospital — Fort} 

Case VI — White woman, sixteen vears old Operation hours after iniurv — ? 
Location of wound — Right upper abdomen Operative findings — -Wound of liver severe 
hxmorrhage Operation — Packing wound Da}s in hospital — Fourteen 

CAsr VII — Colored man, twentv-six }ears old Operation, hours after injurv — 
Three and one-half Location of wound — I ower left abdomen , posterior Ojierative 
findings — W ound right ureter Operation — Drainage Complications — Urinary fistula, 
posterior healed spontaneouslv Da} s 111 hospital — Fort} -four 

Casi VIII —Colored woman twenty-five vears old Operation hours after injurv 
Two Location of wound — Lower left abdomen, anterior Operative findings — 
W ound of liver , severe h'emorrhage Operation —Packing wound drainage Compli- 
cations —Liver abscess 7 drainage, fever five weeks Days in hospital — Sevent} 
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Case XXII —White man, twenty-three years old Operation, hours after injurj — 
Two and three-quarters Location of wound — Lower abdomen , anterior Operative 
findings— Injur j to veins in pelvis, severe h'emorrhage Operation —Packing in 
pelvis, drainage Days in hospital — Se\enteen 

Case XXIII— White man, eighteen jears old Operation, hours after injury — 
Twenty-six Location of wound — Lpper rignt abdomen Operative findings— Two 
perforations small intestine , severe h'emorrhage , laceration mesentery Operation 
Enterorrhaphy , drainage, suture Complications —Influenza Dajs in hospital 
Thirty-one 

Case XXIV— Colored man, thirty years old Operation, hours after injury— Two 
Location of wound — Lower left abdomen , anterior Operative findings — Large htema- 
tona in spermatic cord , moderate h'emorrhage Operation — Drainage Days in hospi- 
tal — Fourteen 

Case XXV— White man, thirty-eight jears old Operation, hours after injury — 
One Location of wound Lower abdomen Operative findings — Thirteen perforations 
small intestine, one of bladder, moderate hemorrhage Operation — Enterorrhaphj , 

lateral anastomosis without resection, suture, drainage Days m hospital — Forty-four 
Case XXVI— Colored man, twenty-five jears old Operation, hours after injurj — 
One and one-half Location of wound —Upper right abdomen , lateral Operative find- 
ings — Wound of liver and diaphragm, severe h'emorrhage Operation — Packing liver 

wound, drainage Complications — Wound infection Days in hospital — Twentj -three 
Case XXVII— White man, nineteen jears old Operation, hours after mjurv — 
Two Location of wound — Lower abdomen from back Operative findings — Laceration 
gastro-colic omentum, injury lumbar plexus, severe h'emorrhage Operation — Suture, 

no drainage Complications — Paralj sis left foot , wound infection , general peritonitis 
Days in hospital — Forty-three 

Case XXVIII — White man, tlurtj-four jears old Operation, hours after injurj 
— One and three-quarters Location of wound — Upper right abdomen from back Opera- 
tive findings — Wound right lobe liver , right kidnev , severe h'emorrhage Operation — 
Packing, drainage, suture Days in hospital — Twentj 

Case XXIX — White man, twentj -two vears old Operation, hours after mjurv — 
Two Location of wound — Upper right, left abdomen, anterior Operative findings — 
Wound of liver and stomach, severe hemorrhage Operation — Gastrorrhaphj , packing 
Davs in hospital — Twenty-five 

Case XXX — Colored man, fortv-one jears old Operation, hours after injury — ? 
Location of wound — Lower left abdomen , anterior Operativ e findings — Four perfora- 
tions small intestine , thrombosis of v eins , mesenterv Operation — Resection with 
lateral anastomosis , wound resutured sixth day , drainage Complications — General 
peritonitis Dajs in hospital — Thirty-four 

Case XXXI — White girl, twelve years old Operation, hours after mjurv — One 
Location of wound — Upper abdomen Operative findings — Wound of liver , spleen , 
stomach Operation — Suture , gauze pack , gastrorrhaphy , drainage Days m hospital 
— Twentj -six 

Case XXXII — White man, twentj -seven jears old Operation hours after injurj' 
— One and one-half Location of wound — Upper abdomen , posterior , left side Opera- 
tive findings — Upper edge of spleen nicked , slight h'emorrhage Operation — Packing 
vaseline gauze, drainage Complications — Pleurisy Dajs in hospital — Thirteen 

Case XXXIII — White man, thirty-two years old Operation, hours after injury — 

One Location of wound — Lower left abdomen , anterior Operative findings Six 

perforations small intestine , one of sigmoid , several perforations omentum , severe 
h'emorrhage Operation — Enterorrhaphj , ligation , resection ileum , end-to-end anasto- 
mosis no drainage Complications — General peritonitis , wound infections Days in 
hospital — Twenty-eight 

Case XXXIV — White man, eighteen jears old Operation, hours after injury ? 

1030 



BILLINGS AND WALKLING 


jagged wound of liver, severe hemorrhage Operation —Packing wound, drainage 
Complications — Wound infection , drained bile D'ivs in hospital — Thirtv 

Casf XLVII— White man, twenty-seven years old Operation, hours after 
mjur\ — ? Location of wound— Upper right and left abdomen Operative findings — 
Wound of left kidney , retroperitoneal hematoma , moderate hemorrhage Operation — 
Exploratory laparotomv , suture of kidney Davs in hospital — Twenty-four 

Casl XLVIII— Colored man, thirty -one years old Operation, hours after injury — 
One and one-quarter Location of wound— Upper right abdomen, anterior Operative 
findings— Wound of lner, moderate hemorrhage Operation —Packing , drainage, 
reinfusion or replacement of 300 cubic centimetres blood Complications Pneumonia 
Days in hospital — Forty 

Case XLIX— White man, twenty -nine rears old Operation, hours after injury — 
One Location of wound— Right lateral abdomen, flank Operative findings — Nine 
perforations ileum and jejunum, injury to mesentery of ascending colon severe hemor- 
rhage Operation — Enterorrhaphy , suture, drainage Complications — Fracture head of 
left humerus Days m hospital — Twenty -fire 

Case L — Colored woman, thirty years old Operation, hours after injury — Ten 
(refused early operation) Location of wound — Lower right abdomen , anterior Opera- 
tive findings — No visceral injury, slight hemorrhage Operation — Exploratory 
laparotomy , X-ray disclosed bullet lodged in uterus Dars in hospital — Twenty-three 
Case LI — Colored man, twenty-two years old Operation, hours after injury — ’ 
Location of wound — Upper right abdomen Operative findings — Ten perforations of 
small intestine, severe hemorrhage, injury to mesentery Operation — Enterorrhaphy 
Days in hospital — Twenty-six 

Case LII — White man, nineteen years old Operation, hours after injury — One 
Location of yvound — Upper right abdomen, lateial Operatne findings — Wound of 
liver, tyvo perforations of stomach, injury to mesentery, moderate hemorrhage Opera- 
tion — Gastrorrhaphy , suture, packing liver yvound, drainage Complications — Wound 
infection Day s m hospital — Thirtv-Uvo 

Case LIII — White man, tyventy-five years old Operation, lru-s after injury — 
Fourteen and one-half Location of yvound — Upper right abdomen, anterior Opera- 
tive findings — Wound of liver and diaphragm, severe hemorrhage Operation — Pack- 
ing liver yvound drainage, laparotomy Days in hospital — Tyventy-tyvo 

Case LIV — Colored yvoman, tyventy-four years old Operation, hours after injury — 
Tyventy-one Location of yvound — Lower abdomen anterior Operative findings — 
Wound of bladder Operation — Exploratory laparotomy', suture, drainage Days in 
hospital — Fortv-three 

Case LV — Colored man, twenty -three years old Operat on, hcu s after injury — 
One and one-half Location of yvound — Upper left abdomen anterior Operatne find- 
ings — -Nine perforations of small intestine, ileum, slight haemorrhage Operation — 
Enterorrhaphy drainage Days in hospital — Fourteen 

Case LVI — White boy, thirteen years old Operation, hours after injury — One 
and one-quarter Location of yvound — Upper left abdomen, anterior Operatne find- 
ings —Wound of liver contusions small intestines , tyvo perforations transverse colon 
slight haemorrhage Operation —Enterorrhaphy , drainage, suture Days in hospital — 
Thirty 

Case LVII — White boy, eight years old Operation, hours after injury — One and 
one-quarter Location of wound — Upper abdomen, anterior Oper itn r e findings — 
Wound of liver , pancreas , two perforations of stomach , severe hremorrhage Operation 
— Gastrorrhaphy , pack liver yvound drainage Day s 111 hospital — Forty -four 

Case LVIII— White yvoman, tyventy-six years old Operation hours after injury 
Feur and three-quarters Location of yvound — Loyyer abdomen, posterior Operatne 
findings— Two perforations small intestine, tyvo of large intestine, slight hauuorrhage , 
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tion —Local peritonitis Time and autopsy cause of death -Twenty-four days, sub- 
phrenic abscess, perforation of posterior wall of stomach and liver overlooked, sepsis 
Case VIII -—Colored man, twenty-four years old Operation, hours after injury — 
Two Location of wound— Upper left abdomen, lateral Operative findings— Two 
perforations of stomach , two of small intestine , two of ascending colon , severe hfemor- 
rhage Operation — Gastrorrhaphy , enterorrhaphy , suture , ligation , drainage Time 
and autopsy cause of death — Twelve hours , hemorrhage and shock 

Case IX— White woman, fortv rears old Operation, hours after injury —One and 
three-quarters Location of wound — Lower right abdomen , lateral Operative findings 
—Wound of liver, moderate hemorrhage Operation —Exploratory laparotomy, suture 
Complication — Early peritonitis Time and autopsy cause of death — Two and one-half 
days h emorrhage , peritonitis chronic nephritis 

Case X— Colored man, thirty -two years old Operation, hours after injury— Two 
Location of wound — Upper right abdomen, anterior Operative findings — Thirteen 
perforations small intestine two of large intestine , lacerations mesentery , moderate 
hemorrhage Operation — Enterorrhaphy , suture, drainage, irrigation N S S Time 
and autopsy cause of death— Two and one-half days, haemorrhage, peritonitis, chronic 
alcoholic nephritis 

Case XI — White man, thirty -two years old Operation, hours after injury — Two 
Location of wound — Upper right abdomen , lateral Operative findings — Perforating 
wound of liver, severe hemorrhage , cavity filled with blood Operation — Exploratory 
laparotomy , packing, drainage Time and autopsv cause of death — Forty hours, profuse 
hemorrhage shock, early peritonitis One perforation stomach, one of spleen, two of 
diaphragm overlooked 

Case XII — White man, thirty-five years old Operation, hours after injury — Two 
Location of wound — Upper right abdomen , anterior Operative findings — Eleven per- 
forations of small intestine , severe haemorrhage Operation — Enterorrhaphy , drainage 
Time and autopsy cause of death — Twentv -three hours, rapid peritonitis, hemorrhage 
Case XIII — White man, fifty years old Operation, hours after in;urv — Three- 
quarters Location of wound — Upper right abdomen, anterior Operative findings — 
Wound of liver, two perforations stomach through pylorus, laceration of mesentery, 
wound of pancreas, severe hemorrhage Operation — Gastrorrbaphv , packing, drainage 
Time and autopsy cause of death— Nine hours, hemorrhage , shock 

Cvse XIV — Colored man, forty-five years old Operation, hours after injurv — 
One Location of wound — Upper left abdomen , anterior Operative findings — Wound 
of liver and diaphragm, severe hemorrhage, probable injury to spinal cord Operation 
— Exploratorv laparotomy , packing , drainage Complications — Retention of urine , in- 

continence of feces, anesthesia and paralysis both legs to knee Time and autopsv cause 
of death — Sixteen days, peritonitis, urinary-tract sepsis, injury to pancreas overlooked 
Case XV— White woman, twenty-nine years old Operation, hours after injury — ? 
Location of wound — Upper abdomen Operative findings — Eleven perforations to small 
intestine, injury to mesentery, severe hemorrhage Operation — Enterorrhaphy, drain- 
age Time and autopsy cause of death —Fourteen hours, hemorrhage, shock 

Case XVI— White man, twenty -two years old Operation, hours after injurv — 
One and one-half Location of vvound — Anterior abdomen through umbilicus Opera- 
tive findings — Two perforations small intestine , moderate hemorrhage Operation — 
Enterorrhaphy, suture, drainage Time and autopsy cause of death —Thirty -two hours, 
haemorrhage , rapid peritonitis 

Case XVII Colored man, tvvenlv-one years old Operation, hours after injury' — 
fw'o Location of vvound — Lower left abdomen, anterior Operative findings — Six 
perforations small intestine , laceration of mesentery , severe hemorrhage Operation — 
Enterorrhaphy , suture, drainage Time and autopsy cause of death — Five days, general 
peritonitis retroperitoneal hemorrhage 

Case XVIII— White man, twenty-four years old Operation, hours after injury — ? 
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Wound of pancreas , two perforations of stomach, two of small intestine, severe haemor- 
rhage Operation — Gastrorrhaphy , enterorrhaphy, drainage Time and autopsy cause 
of death— Twelve hours after operation, pulmonary oedema haemorrhage , shock 
Wound of liver and left kidnev overlooked 

CAbt XXVIII— White man, twenty-two years old Operation, hours after 

injury 5 Location of wound — Upper left abdomen from back Operative findings — 

No visceral injury, wound of aorta Operation — Exploratorv laparotomy, control of 
hemorrhage with clamps, drainage Time and autopsv cause of death— Eight hours, 
heemorrhage, shock 

Case XXIX— Colored man, fortv-two tears old Operation, hour after injury — 
One Location of wound— Lower right abdomen, lateral, multiple Operative findings 
—Two perforations stomach, two of jejunum, severe hamiorrhage Operation — Gastror- 
rhaphy , enterorrhaphy , suture, drainage Time and autopsy cause of death— Three 
dav s , hemorrhage , pneumonia , no autopsy 

Case XXX — Colored man, thirtv-eight years old Operation, hour after injury — 
One Location of wound — Upper left abdomen, lateral to right Operative findings — 
Wound of liver, gall-bladder, five perforations small intestine, two of transverse colon, 
severe hemorrhage Operation — Enterorrhaphy , packing drainage Complication — 
Peritonitis Time and autopsv cause of death — Five davs, peritonitis, haemorrhage 
gall-bladder , sutures leaking 

Case XXXI — White man, thirty-eight vears old Operation, hours after injurv — 
One Location of wound — Upper left abdomen, anterior Operative findings — Wound of 
left kidney , two perforations stomach, injury to mesentery, severe hcemorrhage Opera- 
tion — Nephrectomy, gastronhaphv drainage, suture ligation, transfusion Time and 
autopsy cause of death — One dav, lretnorrhage, shock Wound to pancreas overlooked 
Condition critical at operation 

Case XXXII — Colored man, thirty -seven years old Operation, hours after injun — 
One and one-quarter Location of wound — Upper right abdomen, anterior Operative 
findings — Four perforations ileum , three of cecum , slight hamiorrhage Operation — 
Enterorrhaphy, suture, drainage Complication — General peritonitis Time and autopsv 
cause of death — Five days, hemorrhage, general peritonitis 

Case XXXIII — Colored man, thirty -eight years old Operation, hours after injury 
—One and three-quarters Location of wound — Upper left abdomen Operative findings 
— Two perforations jejunum, one of ileum, three of descending colon at mesenteric 
border, slight hemorrhage Operation — Enterorrhaphv suture, drainage Time and 
autopsy cause of death — Four hours, haemorrhage, alcoholism, shock 

Case XXXIV — Colored man, thirty-three years old Operation, hours after injurv 
One and one-half Location of wound — Upper right abdomen , anterior , multiple 
Operative findings — Four perforations small intestine one of caecum , two descending 
colon , several of mesenterv two of omentum , severe haemorrhage Operation — En- 

terorrhaphy , resection small intest nc lateral anastomosis, cecostomv, suture, ligation 
drainage Time and autopsy cause of death — thirty-six hours , haemorrhage , shock , 
peritonitis 

Case XXXV — White man, fortv years old Operation, hours after injury — 
Twenty-seven Location of wound — Upper right abdomen, lateral from back Operative 
findings Severe wound of liver, four perforations of mesenterv, severe haemorrhage 
Operation Laparotomy packing , drainage Complications — Considerable wound 
bleeding on coughing Time and autopsy cause of death —twelve hours, lremorrhige, 
shock, early peritonitis Wound of duodenum overlooked 

Case XXXVI— White woman tvventv-five vears old Operation, hours after injury 
—Four Location of wound —Lower abdomen , right chest Operative findings —Wound 
of liver, tw'o perforations stomach, four of transverse colon, severe h'emorihage Opera- 
tion —Gastrorrhaphy , enterorrhaphy, suture, transfusion Complication — Cvstitis 
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no drainage Time and autopsy cause of death —Fifteen hours after operation, hemor- 
rhage, shock Wound of liver overlooked 

Case XLVII —Colored man, twenty-one years old Operation, hours after injur} — 
Two Location of wound— Upper left abdomen, multiple Operative findings— Two 
perforations stomach , two of small intestine , two descending colon , tearing wounds of 
colon at edge, severe haemorrhage Operation — Gastrorrhaphy , enterorrhaphy , suture, 
drainage Time and autopsy cause of death -Twenty-four hours, hiemorrhage, shock, 
early peritonitis 

Case XLVIII— Colored woman, twenty-six years old Operation, hours after in- 
jury — Five Location of wound — Upper left abdomen, lateral Operative findings — 
Eight perforations ileum , one of mesentery , two of colon Operation — Enterorrhaphy , 
suture Complication — Local peritonitis, infected wound Time and autopsy cause of 
death— Nine days, died suddenly , peritonitis, embolus ? , leakage from colon repair 

Case XLIX— Colored man, fortv-eight years old Operation, hours after injury — 
Three and one-half Location of wound — Lower right abdomen Operative findings — 
Penetrating wound of abdomen, severe lremorrhage, laceration external iliac vein and 
artery Operation — Laparotomv, ligation, drainage Time and autopsy cause of death 
— On table , hsemorrhage 

Case L — White man, fiftv-two years old Operation, hours after injury — Two, 
Location of wound — Lower left abdomen , anterior Operative findings — Three perfora- 
tions ileum , three of mesentery , severe haemorrhage Operation — Enterorrhaphy , su- 
ture, ligation, drainage, transfusion Time and autopsy cause of death — Twelve hours, 
haemorrhage, no autopsy 

Case LI — Colored man, twenty -nine vears old Operation, hour after mjura — One- 
half Location of wound — Lower right abdomen, lateral Operatne findings — Four 
perforations small intestine , wound of bladder , severe lremorrhage , fracture right ileum 
Operation — Laparotomv, marsupialization of bladder Time and autops\ cause of death 
— Three days , h emorrhage , sepsis 

Case LII — Colored man, thirty -four vears old Operation, hours after injury — 
Four Location of wound — Left abdomen , lateral , multiple Operative findings — 
Seven perforations jejunum Operation — Enterorrhaphy, drainage Complication — In- 
fected wound, lobar pneumonia Time and autopsv cause of death — Five days, Pneu- 
monia , peritonitis 

Case LIII— Colored man, thirty-seven years old Operation, hours after injury — 
Two and one-half Location of wound — Upper left abdomen, anterior, right chest, 
anterior Operative findings —Six perforations jejunum, one of ascending colon, su- 
perior mesentery artery severed , severe lremorrhage Operation — Laparotomy Com- 
plication — Right hemothorax Time and autopsy cause of death — On table, 
lremorrhage 

Case LIV — White man, fifty-five years old Operation, hours after injury — 
Fifty Location of wound — Upper left abdomen Operative findings — One perforation 
jejunum Operation — Enterorrhaphy Complication — General peritonitis Time and 
autopsy cause of death — On table , peritonitis , haemorrhage 

Case LV — Colored woman, tw'enty-four y r ears old Operation, hours after injury — 
Two and one-half Location of wound — Right flank Operative findings — Six perfora- 
tions small intestine , three of descending colon , several lacerations mesentery , severe 
haemorrhage Operation — Enterorrhaphy, sutuie, drainage Time and autopsy cause 
of death — Nine hours, lremorrhage, shock, early peritonitis 

Gunshot-wound Injuucs — No O fetation — Death 

Case I — White bov, eighteen years old Condition on admission — Moribund Time 
and autopsy cause of death — Ten minutes, lremorrhage and shock, wound of pyloric end 
of stomach , vessels m front of spine 

Case II White man, twenty -six years old Condition on admission — Moribund 
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Case XX— White man, twenty-three years old Condition on admission —Mori- 
bund Time and autopsj cause of death— Two hours, haemorrhage ancf shock, large 
liver wound , gra7ed side of upper lumbar spine , blood in abdomen 

The liver was injured in 22 cases (no associated injuries mu) 

The stomach was injured in 9 cases (no associated injuries in 1) 

The small intestine was injured in 18 cases (no associated injuries in 8) 

The large intestine was injured in 8 cases (no associated injuries in 3) 

The spleen was injured in 3 cases (no associated injuries in 2) 

The pancreas was injured in 2 cases 

The kidney was injured m 3 cases (no associated injuries in 1 ) 

The bladder was injured in 3 cases (no associated injuries m 2) 

The ureter was injured in 1 case 

*“*1 IT' 


> - 1 

1 



Tui 1 —Gunshot wounds — operative rccoi Tig 2 - — Gunshot wounds — oper-itne deaths 

enes O— -Wound of entrance O — Wound of #— Wound of entrance O — Wound of exit 
exit , O Posterior wound Numbers refer to O — Posterior v\ound Numbers refer to case 
numbers m respective charts numbers in respective charts 

Resection of the small intestine was done in 3 cases (with end-to-end anas- 
tomosis in two and lateral anastomosis in one) A lateial anastomosis with- 
out resection was done in one case Splenectomy was done m one patient 
who developed teitian malaria during convalescence Nephrectomy was done 
in one case Two cases were transfused, and a re-mfusion or replacement of 
300 cubic centimetres of blood was done 111 a case of liver injury 

Ten cases suffered wound infection, 3 of these occurring m 6 patients 
whose wounds were closed without diamage Three had geneial peritonitis, 
one had local peritonitis, and foui had pneumonia 

Two patients recovered without operation who weie thought to have had 
visceral injury One was m a state of collapse on admission, with all the 
signs of massive internal haemorrhage The pulse was imperceptible, blood 
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wall), spleen and left kidney m one (25)*, duodenum m one (35)* ? pancreas 
m one (31) ", and left kidney and liver in one (27)=*' In another case with 
severe haemorrhage from a liver injury, wounds of the right kidney, dia- 
phragm and right lung (23)'-" were overlooked Death occurred in twenty- 
six hours from haemorrhage and shock In another case with overlooked 
wounds of stomach, spleen and diaphragm (11)* death occurred in forty 
hours from haemorrhage and shock A wound of the pancreas (14)* was 
overlooked in a case of liver, diaphragm and cord injury with severe htemor- 
rhage Death occurred in sixteen days from peritonitis and urmary-tract 
infection Another case (7) in whom a wound of the liver and posterior 
wall of the stomach was overlooked lived for twenty-four days Sub-phremc 
abscess and sepsis was the cause of death In three cases (4, 21, 48)* that 
died of peritonitis or infection, leakage had occurred subsequent to the repair 
of peiforating wounds of the intestine (duodenum, 1, colon, 2), and prob- 
ably in each instance was a big factor, if not the direct cause, of death 

In regard to the overlooked injuries, we believe that their occurrence is 
more common than is generally supposed The most convincing proof of 
the correctness of this statement will come from an autopsy “check-up” with 
operative findings Those who have had experience in dealing with injuries 
such as are repiesented in this group of operative deaths will appreciate the 
difficulties often encountered at operation, and the ease with which such an 
erroi may be committed The 9 cases in which lesions were overlooked w^ere 
in very critical condition at the time of operation Several of them had 
failed to show any reaction from shock after the use of the usual anti- 
shock measures, and their condition had rapidly changed from bad to w r orse 
because of continued bleeding, the operation having been done primarily 
for the control of haemorrhage Under such circumstances the amount of 
the anaesthetic and the time required for the operation assume moie than 
the usual importance in the result It is in such cases that blood transfusion 
will be of the greatest value By this means the patient’s condition may be 
so improved that the surgeon can go ahead with a thoroughly satisfactory 
exploration, and a careful repair of all visceial injuries The average time 
between injury and operation for the wdiole series w r as a little over three 
hours, which we believe is early enough More errors are made in operating 
too soon than too late It is unpoitant to give the patient a chance to react 
from shock Haemorrhage must be differentiated from shock, and a distinc- 
tion must be made in the patients wdiose failure to react is due to continued 
bleeding If the pulse is rapid (120 or above), and its rate is not reduced by 
lesuscitatmg shock measuies, haemorrhage of a serious character may be 
suspected 

In conclusion we suggest, fiist, the more general and routine use of blood 
transfusion, and in selected cases of severe haemorrhage without hollow 
visceral injury, the re-infusion or replacement of blood can be done to great 
advantage Second , the adoption of measu res calculated to further reduce 

* Refers to case numbers in tabulation 
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THE EVALUATION OF RESULTS IN 321 GASTRIC AND 
DUODENAL ULCERS' 

By J William Hinton, M D 
of New York, N Y 

FROM THE FOURTn SURGICAL DIVISION OF BELLE\ UF JIOSPITAL 

In view of the fact that most internists and surgeons aie not m accord 
as to the permanency of cure after either medical or surgical treatment of 
ulcers, it was decided by Dr Carl G Burdick, Director of the Fourth Surgi- 
cal Division, and Dr Alexander Lambert, Director of the Fourth Medical 
Division, Bellevue Hospital, to organize a combined clinic for the study of 
this disease This clinic was started in january, 1928 and the cases admitted 
for the first three years have been reviewed During this period we have 
observed 324 ulcers and the cases have been divided into the month and 
year of admission to determine whether there has been a seasonal relationship 
to ulcer symptomatology It was felt that by taking the admission to the 
clinic one could determine more accurately the month in which the patient 
had periodicity of pain, rather than by relying on the history, as all of these 
patients live in Greater New York and would enter the clinic when their 
pain was most intense In reviewing the histories with symptoms extending 
over eight to ten yeais, the patient usually cannot recall the month, or even 
the exact year, of onset In our review, there was no seasonal relationship 
except a slight decrease in the months of August and September (See 
Table I ) The reason for the large number of admissions for Januaiy and 
February of 1928 was due to the fact that all ulcer cases treated on the 
Fourth MediGal and Surgical Divisions for the past ten yeais were written 
to and asked to return for observation 

It is of interest to determine whether the incidence of ulcer is on the 
increase or decrease, and an analysis of the total numbei of ulcers and the 
total admissions to Bellevue Hospital, from 1910 to 1930 inclusive, leveals 
an increase in the total number of ulcer cases and when worked out on a 
percentage basis also reveals an increase which is illustrated in Table II 
these statistics were taken from the annual repoit of the hospital One 
question that naturally arises is whether the diagnosis is not more accurately 
made now than in the beginning of the series Theie seems to be little doubt 
that the rontgen diagnosis is more accurate at present, but Hirsch introduced 
the double meal method of gastro-mtestinal examination at Bellevue Hospital 
in 1910, but, of course, there were fewer cases to examine then than now 
Also, refinements have been made m the technic of examination The 
assumption that as many ulcers existed in 1910 as 111 1930, but were umecog- 
nized at that time, would lead one to believe that the complications of per- 
foration and hsemorrhage should have been much more common twenty years 

Read by title before the American Gastro-Enterological Association, May 5, 1931 
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This report will not take up the end-results of medical or surgical man- 
agement as it is felt that no accurate conclusions can be drawn from either 

Table III 


Showing Year of Perforation 


Year 

Died 

Improved 

Total 

19II 

0 

I 

1 

1912 

2 

0 

2 

I 9 D 

I 

2 

3 

1914 

0 

4 

4 

1915 

2 

I 

3 

1916 

0 

2 

2 

1917 

3 

3 

6 

1918 

\ 

4 

5 

1919 

I 

3 

4 

1920 

0 

3 

3 

1921 

I 

2 

3 

1922 

I 

4 

5 

1923 

3 

6 

9 

1924 

I 

7 

8 

1925 

0 

8 

8 

1926 

3 

5 

8 

1927 

0 

9 

9 

1928 

0 

9 

9 

1929 

I 

12 

13 

1930 

2 

9 

11 

Total 

22 

94 

116 

tieatment unless the patient has been observed for at least ten years, and 

frequently examined during this time The patients seen 

Table IV 

Year in Which Hcauorrhage Occurred 

m the clinic during 

1911 

4 

1921 

I 

1912 

I 

1922 

0 

1913 

2 

1923 

I 

1914 

I 

1924 

3 

1915 

I 

1925 

2 

1916 

I 

3926 

2 

1917 

0 

1927 

3 

1918 

I 

1928 

10 

1919 

0 

1929 

13 

1920 

0 

1930 

Total 

11 

57 

past three years have been grouped as to location of lesion 

which is illustrated 


in Table V During this period, 324 patients were seen and they have made 
a total of 3,452 visits There were 214 unopeiated cases m this group and 

1046 




J WILLIAM HINTON 

history of this patient, it would seem justifiable to assume that when a patient 
is under treatment for an ulcer of his stomach or duodenum, and the original 
lesion has responded satisfactorily, and the patient develops a second lesion 
m the stomach, that we are dealing with a primary carcinoma and not an 
ulcer, as it has been our experience that gastric ulcers heal much more readily 
under medical care than duodenal ulcers and therefore it is not logical to 
assume an ulcer would develop in some other site aftei the original one has 
healed and the patient still under treatment 

There have been no cases operated upon that aie now under observation 
Of this number fifty-seven were operated upon for chronic ulcers and most 
of these previously to 1928, as we have referred only twenty patients for 
operation during the past three years Several of these patients are more 
than ten years post-operative, hut we are not attempting to call them cured 
In studying the unsatisfactory results we find that most of the cases operated 
upon early in the disease will not do well regardless of the type of operation, 
but the cases that have had prolonged medical care, and develop an associated 
pancreatitis, usually do beautifully following a simple gastroenterostomy Of 
the chronic ulcers that we are following, all were not opeiated upon at Belle- 
vue Hospital but came there for relief of symptoms after having been operated 
upon in other institutions There have been forty-seven gastroenterostomies 
and three partial gastrectomies, six Horsley’s and one Finney pyloroplasty 
We have had seven marginal ulcers under our observation One patient, a 
man twenty-five years of age, was opeiated upon three months after the 
onset of abdominal pam and six months after his operation he had a marginal 
ulcer and within twelve months from the onset of the original pam he had 
been operated upon a second time when a partial gastrectomy was done for 
the marginal ulcer and the patient died as a result of same Another man 
thirty-nine years of age, originally had a gastioenterostomy followed by a 
marginal ulcer A second opeiation disconnected the gastroenterostomy His 
pam returned and one year latei he had a plastic opei atio i for the duodenal 
ulcer but the pain persisted and two yeais later he had a second gastro- 
enterostomy and it is now nearly two yeais since this operation and the patient 
has been symptom-free This leaves five cases that had marginal ulceis 
which are being treated medically and their symptoms had been present from 
six to eighteen months before staiting treatment and four out of the five 
patients are greatly improved and practically symptom-free under medical 
treatment, while the symptoms of one remain unchanged There are seven 
patients who have been referred for operation who have had an associated 
chronic pancreatitis All of these patients aie symptom-free with a simple 
gastroentei ostomy, their follow-up varying from six months to three years 
Of the forty-six acute pei forations that are being followed in the clinic, most 
of them are doing quite satisfactorily following a simple closure but four 
have undergone a second operation foi pyloric stenosis one having to submit 
to a second operation within ten months, while the longest went five and a 
half years following the peifoiation, but it is felt that these patients should 
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VOLVULUS OP A SIGMOID MEGACOLON 

Bi Carnes Weeks, MD 
of Nrw York, N Y 

FROM Till FIRST SUItGICVL DIVISION OF 13EJIEVUI IIOSPITVL 

Volvui us of the sigmoid loop of large intestine is apparently not an un- 
common condition It is described in text-books of diseases of the large 
bowel and is a well-iecogmzed clinical entity Volvulus of a giant sigmoid 
or megacolon however, appears to be a much rarer condition A recent ex- 
perience with the latter type of volvulus and the collection of some sixty-three 
similar cases m the litei ature seem to justify the following report 



^ IG i Volvulus of the sigmoid megacolon just before resection and two da>s after the original 

exploration 


Case Rkiort — The patient was an Irish boy of eighteen who was admitted to the 
I irst Surgical Division of Bellevue Hospital with a chief complaint of pain in the abdomen 
of four days duration He had not moved his bowels m eight daj s The present illness 
started with a slight pain about the umbilicus which became increasinglj severe during 
the next four davs There was gradually increasing distension of the abdomen There 
were slight nausea and vomiting the first day of the illness which returned the day of 
admission to the hospital The patient had been unable to move Ins bowels m the pre- 
ceding eight days The administration of large doses of Epsom salts accompanied bj 
numerous enemas failed to relieve this condition 
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siderablj smaller than the sigmoid The remainder of the large intestine was distended 
but did not resemble the pelvic colon in anj wav The wall of the involved loop was 
cedematous, purplish m color but not gangrenous and assumed its normal appearance as 
soon as the volvulus was relieved The sigmoid mesocolon was extremely long, very 
much thickened and oedematous 

The grant sigmoid was then brought out on the abdominal wall and the first stage 
of a Mickulicz resection was done The proximal and distal loops were united with 
interrupted sutures for a distance of three inches below the abdominal wall Bj doing 
this we were able to exteriorize all of the pathologic bowel except that portion of the 
iliac colon which had no mesentery The two united limbs were then sutured to the 
parietal peritoneum at the margins of the wound The megacolon was then lifted in a 
direction perpendicular to the patient and an attempt was made to squeeze as much of 
the blood back into the general circulation as possible A large tape was then passed 



Tig 3 — A comparison between a barium enema thiee and one half months post opci itiv c (left) and that 

of a noimal individual (right) 

about the base of the megacolon one inch anterior to the abdominal wall and tied as tight 
as possible, thus strangulating the loop A 24 F catheter was then inserted into the 
proximal loop to allow for the escape of gas and fecal contents 

The immediate post-operative reaction was excellent Large amounts of gas and 
fecal material drained through the catheter 

Two days later the megacolon was resected by means of the actual cautery, level with 
the abdominal wall (Tig 1) At this time the verj large vessels of the mesenterj 
were tied 

Seven dajs post-operative a Mickulicz clamp was inserted in the shot-gun barrel 
openings Twenty-four days post-operative there was a large opening between the prox- 
imal and distal loops At this time several large masses of impacted feces were removed 
manually from the rectum On the forty-second post-operative daj the colostomy was 
closed At the present time, seven months after operation, the patient is perfectly well 
and having one normal bowel movement a day A barium enema two months post- 
operative shows some enlargement of the bowel above the site of anastomosis and some 
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Pauchet in 1904 male, 35 years old Operative procedure, resection, end-to-tnd, result, 
death 

Garre in 1905 male, 28 years old, 180 degrees of volvulus Operative procedure, detorsion 
and fixation, result, recover} 

Bloodgood, J C, 111 1906 male, 65 >ears old Operative procedure, resection, side-to-side , 
result, recovery 

Tuffier in 1907 male, 60 vears old Operative procedure, colostomy, result, death 

Feldman, M , in 1908 male Operative procedure, colostomy , result, death 

Lecene, P , m 1908 male, 60 years old, 90 degrees of volvulus Operative procedure, 
detorsion and fixation , result, recovery 

Schmieden in 1908 male, 20 years old Operative procedure, colocolostomy , result, 


recoven 

Jeannel in 1908 male, 40 vears old, 360 degrees of volvulus Operative procedure, 
colostomv , result, recovery 

Bessel-Hagen 111 iroS male, 6 vears old Operative procedure, Mickulicz , result, recover} 

Konjetzny, G, in 1910 male, 51 }ears 



old, 450 degrees of volv ulus Oper- 
ative procedure, Mickulicz, result, 
recover} 

Konjetznv, G, in 1910 male, 24 }ears 
old, 180 degrees of volvulus Op- 
erative procedure, Mickulicz, re- 



^ IG 5 Comparison between the walls of the megvcolon (left) and of normal sigmoid (right) 

(v 14) 


old, 180 degrees of volvulus Operative procedure, resection, end-to-end , result, 
recover} 

Clermont in 1911 male, 61 }ears old, 180 degrees of volvulus Operative procedure, colo- 
colostomv , result, recovery 

Ivraske in 1911 male, 27 }ears old, 360 degrees of volvulus Operative procedure, 
Mickulicz , result, recovery 

Critchlovv, J F , in 1912 male, 42 years old Operative procedure, resection, end-to-end, 
result, death 

Gregoire, R , in 1912 female, 50 years old, 360 degrees of volvulus Operative procedure, 
resection, end-to-side , result, recovery 

Wideroe, S, in 1912 male, 98 years old, 180 degrees of volvulus Operative procedure, 
resection, side-to-side , result, recovery 

Lecene, P, in 1913 female, 42 years old Operative procedure, resection, end-to-end, 
result, death 

Delbet in 1913 female, 7 years old Operative procedure, detorsion, result, death 

au in 1913 male, 18 years old Operative procedure, detorsion, result, recovery 
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Bonniot in 1924 male, 4S jears old, 270 degrees of volvulus Operative procedure 
Mickuhcz, result, recovery 

Hertz, J , in 1924 male, 60 } ears old, 900 degrees Operative procedure, Mickuhcz , 
result, recover} 

Launaj m 1925 male, 68 } ears old Operative procedure, resection, end-to-end, result, 
reccn er} 

Rochet in 1926 male, 48 }ears old, 54° degrees of volvulus Operative procedure, resec- 
tion , result, death 

Aumont in 1928 female, 30 years old, 90 degrees of volvulus Operative procedure, 
Mickuhcz , result, recovery 

Brocq, P, m 1929 female, 34 >ears old, 720 degrees of volvulus Operative procedure, 
Mickuhcz, result, recover} 

Weeks, C, in 1930 male, 21 years old, 900 degrees of volvulus Operative procedure, 
Mickuhcz, result, recovery 

Roux de Brignolles, female, 50 }ears old Operative procedure, detorsion and fixation, 
result, recovery 

Michon, female, 79 vears old Operative procedure, sigmoidostom} , result, recover} 
Heller, A, 111 1904 male, 45 }ears old Operative procedure, autopsy 
Vene, M , m 1908 male, 72 yeais old, 90 degrees of volvulus Operative procedure, autopsv 
Konjetznv, G, in 1908 male, 4 months old, 180 degrees of volvulus Operative procedure, 
autopsy 

Kleinschmidt, H , m 1910 male, 5 months old, 90 degrees of volvulus Operative pro 
cedure, result, autopsy 

Konjetzn}, G, in 1911 female, 9 months old, 180 degrees of volvulus Operative proce- 
dure, autops} 

Wiedhopf, 0 , m 1913 male, 70 }ears old, 180 degrees of volvulus Operative procedure, 
autopsy 

Schaamng, G, in 1919 female, 61 }ears old, 360 degrees of volvulus Operative pro- 
cedure, autopsy 

Belle, D A E, in 1920 male, 8 vears old Operative procedure, autopsy 

Table I gives a list and brief lesume of sixty-tlnee cases of volvulus of a 
sigmoid megacolon collected from the liteiature, including the author’s case, 
which came to operation It also includes eight cases m which the volvulus 
was discovered at autopsy and m which operation was not done As com- 
plete an analysis as was possible has been made fiom the material submitted 
by the various authors on the operated cases 



Table II 



Sex 



Age 


Males 

42 

- 10 


4 

Females 

21 

II- 20 


4 

Not reported 

1 

to 

►H 

1 

0 


9 


— 

Co 

T 

O 


7 


64 

41- 50 


16 



Si- 60 


12 



61- 70 


S 



71- 80 


3 



81- 90 


0 



91-100 


1 (age 98) 



Not reported 


3 


64 

* Immediate resection of the volvulus 
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Table V —Complications— Gangrene of involved loop, 8 cases, 5 deaths, peritonitis, 5 
cases 2 deaths , perforation of bowel, 1 case, 1 death , vessels of mesosigmoid (throm- 
bosed), 3 cases, 2 deaths 

Table VI — Number of cases described as megacolon, 64 , hypertrophy of all coats men- 
tioned m 18 cases, length of megacolon mentioned in 24 cases, average, 76 centi- 
metres , measurement of normal sigmoid, 40 centimetres , circumference mentioned in 
11 cases, average, 35 centimetres, measurement of normal sigmoid, 12 centimetres, 
diameter mentioned in 15 cases, average, 12 centimetres, measurement of normal 
sigmoid, 4 centimetres, thickness of wall mentioned in 4 cases, average, 87 milli- 
metres, measurement of normal sigmoid, 5 millimetres 

In all of the sixty-four cases the chief finding appeared to be the large 
size of the sigmoid loop Unfortunately, exact measurements were not given 
in twenty-eight cases I11 these the authors emphasized the large size of the 
megacolon by various comparisons, with the large intestine of the horse, 
the thigh or hip of an adult, etc 

Table VII — Dilatation of other portions of the colon, 7, entire large bowel (Hirsch- 
sprung’s disease), 2, transverse and descending, 2, distal half of transverse and 
descending, 1 , descending, 1 , mentioned but not designated, 1 Total, 7 

It is interesting to note that only a little over 1 per cent of these cases 
shows involvement of any portion of the remainder of the large bowel and 
in but two was there evidence of dilatation of the entire large intestine 

Table VIII — Opeiatwc pioccdnie, lescclton, Mickulicz, three stage, 18 cases, 2 deaths, 
resection, end-to-end anastomosis, 15 cases, 4 deaths , resection, side-to-side anastomo- 
sis, 6 cases , Mickulicz with immediate resection, 3 cases, 2 deaths , resection, type not 
mentioned, 2 cases, 2 deaths , detorsion, 5 cases, 3 deaths , detorsion and fixation, 
5 cases , detorsion and colocolostomy, 2 cases , detorsion and ileo-sigmoidostomy, 
1 case, detorsion and colostomj, 4 cases, 2 deaths 61 cases, 15 deaths 

Results not known in two cases Mortality — 24 5 per cent From the 
above figures and with the experience of the author’s case the Mickulicz type 
of resection in three stages would seem to be the safest procedure 

Whether this condition is congenital or acquired seems difficult to deter- 
mine In no one of the sixty-four cases was there any mention made of an 
obstruction which might have been the cause of the megacolon There have 
been many theories put forward as to the possible etiology of this disease 
and one is that a chronic volvulus due to the long mesosigmoid may eventu- 
ally cause hypertrophy But as Mummery says, “Even when such a condi- 
tion as a chronic volvulus exists this may be a secondary consequence of 
the dilatation, and not its cause ” In his 100 collected cases of this disease 
he found evidence of obstruction m only twenty-three In this connection he 
says, “The fact remains that m the great majority of cases no obstruction 
of any kind is found and also that in several the dilatation extended right 
down to the anus or middle of the rectum ” That acquired megacolon is a 
possibility is shown m a recent article by Shelley in which it was possible to 
follow the development of dilatation of the large bowel subsequent to a stric- 
ture of the rectum 
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Horhammer Quoted by Hoffmann, G 
Jeannel Arch med de Toulouse, May 15, 1910 

Judd, E S , and Thompson, H L Minnesota Med , vol xi, p 439, 1928 
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contractility of the bladder’s muscular coat If this is true, the fact that the 
bladder has a muscular coat, moots the question However, that cannot be 
discussed here But whatever the truth of it may be, compression, up to 
some unknown degree, seems to be the determining factor m forcing the 
mucous membrane to herniate into an extravesical sac It must not, however, 
be forgotten that unless ectopia of the muscular fasciculi be present, neither 
the obstruction, distention nor compression can give rise to the deformity 
To elucidate the primary or congenital cause of these diverticula, it will 
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, . , ? IG 1 ( a ) Small sacculations the fasciculi are not displaced to a degree capable of pouting the 

madders mucosa into a diverticulum. (&) Large sacculations Here are the openings that lead 
to a sac only .Diverticulitis is not to be expected where so manj large sacculations are present It 
may occur but the fasciculi are usuallj discouraging!} arranged (c) Tjpical opening into divert cu 
lum Note the fibrous ring (d) Section of diverticulum 

be necessary to briefly review the embryologic development of the genito- 
urinary tract In doing this, we will find something to puzzle over when 
through speculative curiosity, we would like to find out the time that the 
kidneys begin the first secretion of urine 

Of course, this question is irrelative Perhaps it should have been omitted, 
yet it is an emphasis on that which is of paramount interest, for it becomes 
apparent that unless the allantois had opened into the ventral cloaca m time to 
save itself from becoming distended by the urine from the newly functioning 
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ring This ring must be removed else union will be thwarted The incision 
should be an elliptical one, its long axes directed to the securing of the best 
working facilities It includes the entile fibrous ring with the mouth and end 
of the sac With this accomplished, the freed portion is grasped with light 
forceps and gentle traction is continued into the bladder while a gauze- 
capped finger gently pushes back whatever tissue may be adherent If the 
opening thus made in the wall of the bladder is large enough to admit a finger 
without the likelihood of teaung, the fibrous ring may be severed by a snip 



^ IG 2 Elhpticil incision prelimimrj to dissection of the di\ erticulum ( b ) Ellipse with 

opening into sac being dr twn into bladder while a gauze capped finger pushes bach all adhering tissue 
(c; King incised to admit finger ( d ) Once the sac is made free a finger within facilitates the 
dissecting 

of the scissors and the further dissecting of the sac facilitated by inserting 
a finger within it Throughout the time it may require to complete the re- 
moval of the sac and the subsequent closure of the opening, sopping with 
sponges will take care of the urine that is coming m from the ureters 
The ease with which the water-shed closure of the opening may be effected 
will, of course, depend very much upon what portion of the bladder wall is 
involved If high, and easily reached from the suprapubic incision, little dif- 
ficult}' need be expected When, however, it is low, and the diverticulum 
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EXTIRPATION OF PREGNANT UTERUS AT FULL TERM * 

B\ William Wertenbaicer, MD 

or Wilmington, Del 

FROM TOE DFP \RTME\T OF OIKECOIOOV AND OBSTETRICS OF THE V , ILMINGTON GENERAL HOSPITAL 

About March i, 1928, Dr M A Tarumianz, of the Delaware State Hospital for 
the Insane, at Farnhurst, referred to me a Negress, aged thirty-three years, the subject 
of general paresis She was the mother of six children, only two living and both 
mentally deficient , she was at that time within ten days of term with another pregnancy , 
her Wassermann was four plus, there was a profuse cervical discharge which showed 
numerous gonococci To further complicate the situation, the foetal breech was ljing 
m the right iliac fossa The indications called for (1) Avoidance of the spread of 
gonorrhoeal infection , (2) sterilization of the mother , and (3) delivery of the fcetus To 
accomplish these triple ends I decided to remove the entire uterus before rupture of the 
membranes 

On March 15, 1928, the abdomen was incised in the lower mid-line, the broad liga- 
ments clamped on each side and incised down to the le\el of the cervix Two clamps 
sufficiently long to reach across the entire cervical bridge, were thrown into place and 
the uterus delivered from the abdomen The cervix was severed with a single cut 
between the two clamps , the uterus, with its contents, was passed to an assistant, Doctor 
Pawlikowski, who extracted a living foetus weighing seven pounds, two ounces The 
time consumed from start of abdominal incision to delnerj of child was less than 
four minutes 

The cervical stump was cauterized and turned in with a running suture, the stumps 
of the round and infundibulo-pelvic ligaments ligated, brought down and sutured to it 
A fold of the utero-vesical peritoneum was then brought o\er all to complete the 
peritoneal toilet One cigarette drain was placed in the cul-de-sac and the abdomen 
closed in three layers 

This woman made an uneventful surgical recoven 

Since that tune I have met with five other cases in which it was felt wise 
to adopt a similar line of proccduie Two were cases in whom one or more 
pievious Ciesaiean sections had previously been made in whom numerous 
pelvic and abdominal adhesions were doubtless present , one a case of marked 
hypeithyioidism with uterine fibroids, another a woman exsanguinated by 
haemorrhage due to placenta previa, in which case a minimum of blood loss 
at delivery was felt essential to give her any chance, which she might possibly 
have, of recovery 

These cases were operated upon respectively on July 19, 1930, Decembei 
20, 1930, January 12, 1931 , Febiuaiy 18, 1931 , April 3, 1931 All six babies 
were delivered alive , five mothers made uneventful recoveries and left the 
hospital 111 good condition One mother (Case II) developed a vesico- 
abdominal fistula on the ninth day, which was closed at a subsequent operation 

In Case IV violent uterine contractions began as soon as an attempt to 
dehvei the uterus from the abdomen was made, and the membranes mptured 
just as this was accomplished , so, after the “waters” had drained away, a 
Reid before the Kent County Medical Society, Dover, Delaware, April 1, 1931 
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Case III —Millington, Md Age, twenty-seven years, Para V Referred by 
Doctor Brice 

Pregnancy at thirtieth week Free uterine hemorrhage Full placenta previa 
OpctaUon — December 20, 1930 Anesthesia — Gas (only) 

Infant — Male, living but premature, weight not recorded N B — This infant died 
in sixty-two hours Autopsy — Patent foramen ovale Prematurity 

Sutgical Convalescence — Uncomplicated Mother discharged in good condition on 
January 4, 1931 — fifteenth day 

Case IV —Wilmington, Del Age, thirty-five years, Para I Referred by Dr 
B J McEntee 

Hyperthyroidism Uterine fibroids Term pregnancy 
Opciation — January 8, 1931 Amesthesn — Gas (onlj ) 

Infant — Female, condition good, weight 6 pounds, 12)4 ounces 
Sutgical Convalescence — Uncomplicated Discharged in good condition on six- 

teenth day 

Case V — New Castle, Del Age, twent\-mne jears, Para II Referred bj Dr 
Lewis Booker 

Term pregnancy Contracted pelvis Preuous C"esarean section Pehic adhesions 

Opciation — February 18, 1931 Anaesthesia — Spinal 

Infant — Female , condition good , weight 8 pounds, 8 ounces 

Suigical Convalescence — Uncomplicated Discharged on seventeenth day m 

good condition 

Case VI — Wilmington, Del Age, twentj-nine jears, Para III Referred by Dr 
Fred Armstrong 

Term pregnancy Contracted pelvis Two previous Caesareans 
Opciation — April 3, 1931 Anaesthesia — Spinal 
Infant — Female, condition good, weight 6 pounds, 1 Yz ounces 
Sutgical Convalescence — Uncomplicated Discharged on fourteenth daj m 

good condition 

Comments — At the time the first operation was performed no thought of 
attempting a new procedure was entertained It was approached entirely 
with the idea of working out what was best foi the particular case How- 
ever, as other cases were brought to us to which the same principles could 
be advantageously applied, variations were tried and discarded or adopted, 
oftener the formei 

In Case I Doctor Tarunuanz desired the removal of the ovaries for 
psychiatric reasons, so the mfundibulo-pelvic, round and broad ligaments 
were clamped and cut distal to the tubes and ovaries In the same case only 
so much of the utero-vesical peritoneum was reflected as would serve as a 
flap for the cervical stump 

In subsequent cases it was found that the former was easier than where 
it was desired to conserve the ovanes and tubes, but, on the other hand, that 
the reflection of the utero-vesical peritoneum and bladder not only gave a 
neater result but otherwise expedited the operation 

In Case IV delivery of the uterus from the abdomen was done before 
reflection of the utero-vesical peritoneum and severing of the broad ligaments 
This was found a distinct handicap rather than an advantage 

1 he use of gauze sponges, or pads, was discarded until after delivery of 
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INTERPARIETAL HERNIAS 

B\ William E Lower, M D , and N Fred Hicken, M D 
oi Clcvelvnd, Ohio 

FROM TIIF CLMFI \ND CLINIC 

The term “interparietal hernia” is used collectively to designate a group 
of rather unusual hernias which are located m the inguinal region between 
the various layers of the abdominal parietes Anatomically, these hernias 
may be classified as follows (i) Propentoneal hernia, that type in which 
the hernial sac lies between the peritoneum and the transversalis fascia, 

(2) interstitial hernia, in which the sac lies between the transversalis fascia 
and the transversalis, internal oblique, or external oblique muscles , and 

(3) superficial hernia, in which the sac is situated between the aponeurosis of 
the external oblique muscle and the integument 

Since interparietal hernia has been spoken of by all authorities as being 
of rare occurrence it is surprising to find that 587 cases have been reported 
in the literature The inability to diagnose this condition pre-operatively 
and the consequent high mortality rate indicate how superficial is our knowl- 
edge of this type of hernia Since the days of Thomas Bartholin (1661), 
many noted surgeons have been chagrined because they failed to recognize 
this type of hernia at the operating table, the mistake being revealed at 
necropsy 

Because of these considerations, we feel justified in presenting a clinical 
study of interparietal hernias based on cases observed at the Cleveland Clinic 
and those leported 111 the literature 

TWO CASES OF INTERSTITIAL HERNIA 

Case I — The patient, a truck driver, aged fifty -eight, reported at the Cleveland 
Clinic April 27, 1929, complaining of pain occurring low 111 the left side 

Four y ears previously , a severe pain suddenly developed in the lower left abdominal 
quadrant radiating downward toward the bladder and penis The paroxysm lasted 
about thirty minutes and then subsided, leaving him perfectly well There had been 
no nocturia, frequency, burning on urination, urgency, nor Irematuria, and the urine 
had never contained any gravel 

Three months later a similar attack occurred, and since then the attacks had pro- 
gressively increased in frequency and severity Most of the paroxysms were initiated 
by r work, exercise, lifting, or straining, and were always associated with the act of 
defecation When the patient lay down, the pam immediately disappeared, often recur- 
ring, however, as soon as he stood up He had never observed any swelling in the 
groin, and emphatically denied being “ruptured” Both testicles had always been m 
the scrotum The day before his admission to the clinic he had an attack of severe 
pam in the left groin and felt nauseated but did not vomit The pain was intense while 
he was working, but subsided when he assumed a recumbent position Some soreness 
was present in the region of the left groin 

The general physical examination showed a well-nourished adult male The tem- 
perature was 976 , the pulse rate 64, and the blood-pressure 135/100 The pupillary 
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rigidity but no feeling of fluctuation The gall-bladder could not be palpated on account 
of the tenderness m this region In the right groin, just above the external inguinal 
ring, was a small swelling which increased in size on straining and to which a definite 
impulse was imparted by coughing The external ring was small, and no enterocele 
could be palpated in the canal Both femoral rings and the left external inguinal ring 
were normal 

The pre-operative impression was that an abscess of the gall-bladder was pointing 
in the old cholecystostomy scar, and that an interstitial hernia was present in the right 
inguinal region The latter diagnosis was made because of our experience with the 
previous case 

A transverse incision was made over the right inguinal canal A probe was readily 
introduced into the canal through the external ring, and no enterocele or obstruction 
was encountered On palpation, a small tumor-like mass could be felt just near the 
outer side of the canal An incision was made directly over the swelling, and as soon 
as the fibres of the external oblique muscle were separated, a small, partially collapsed 
hernial sac was seen lying between the two oblique muscles When this sac u’as opened, 
a few tags of omentum were disclosed The sac was carefully dissected free from the 
adjacent structures, to which it was fairly adherent It lay m direct apposition to the 
lateral walls of the inguinal canal, pierced the internal oblique and transversalis mus- 
cles, as well as the transversalis fascia, and opened into the peritoneal cavitv bv its 
individual orifice, situated just lateral to and above the internal inguinal ring The 
round ligament entered the inguinal canal through a normally located inguinal ring, and 
there W'as no communication between this canal and the interstitial hernia The sac 
was ligated, the aperture through the abdominal wall was closed, and the patient made 
an uneventful recovery 

In both of the eases described above the condition was caused by a simple 
interstitial hernia, the sac in each instance being contiguous to but not com- 
municating with the inguinal canal, each having its own separate orifice 
Kronlein has discussed this type of hernia to which, because of its juxtaposi- 
tion to the inguinal canal, he gave the name “para-inguinal interstitial hernia ” 

As there are three anatomical varieties of interparietal hernia — properi- 
toneal, interstitial and superficial hernias, these will be discussed separately 

PROPERITONEAL HERNIA 

The first authentic report on interparietal hernias rvas made by Bartholin 
in 1661, but his description was not sufficiently complete to permit classifica- 
tion In 1779 Petit described a group of hernias which were situated within 
the interstices of the abdominal wall In 1839 Panse saw a hernia 111 which 
the sac was situated between the peritoneum and the transversalis fascia, and 
m 1851 he described it under the name of “mtra-iliac hernia” In 186-j 
Streubel collected reports of fourteen cases The most important work how- 
ever was done by Kronlein, a report of which was published in 1876 He 
collected and analyzed twenty-three cases which had been reported up to 
that time , he carefully described the anatomical positions and clarified the 
etiologic factors concerned m their production, giving to this type of hernia 
the name “hernia mguinoproperitonealis ” In 1895 Breiter, a pupil of 
Kronlein, collected thirty-six additional cases, and m 1900 Gobell brought the 
literature up to date, presenting a series of sixty-nine cases Since that time 
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case of an inguinal hernia and a coexisting properitoneal hernia These 
hernias were separate and distinct, each opening into the abdominal cavity 
through an individual orifice In 1902, Howlett leported a case of a bilocu- 
lar properitoneal hernia 111 which both loculi were situated between the 
peritoneum and transversahs fascia, one sac extending upward and outward 
and the other downward and inward At the first operation only one sac 
was recognized, but as the symptoms of nausea and vomiting persisted, a 
second operation was performed which revealed a loop of strangulated bowel 
in the second properitoneal sac This is a good example of a properitoneal 
hernia occurring outside of the inguinal canal but lying adjacent to it 

It would seem, therefore, that properitoneal hernia, in both the monolocu- 
lar and the bilocular forms, may be classified as follows (1) Inguinopro- 
peritoneal hernia, which occurs as a diverticulum from a preexisting inguinal 
hernia (2) Cruropi operitoneal hernia, which occurs as an outpouching of 
a femoral hernia (3) Simple properitoneal hernia which is independent of 
the inguinal or femoral canals 

The anatomical positions which may be assumed by the properitoneal sac 
must be clearly understood if these hernias are to be treated surgically 
Usually it occupies one of three positions (1) It may pass upward and 
outward toward the anterosuperior iliac spine This is the usual position 

(2) It may pass directly backward, and occupy the iliac fossa This form 
is often mistaken for a retroperitoneal hernia, and its relation to the inguinal 
canal is forgotten (3) It may pass downward and inward to the side of or 
m front of the bladder This type has been called the mguinovesical or 
prevesical hernia 

Etiology — Precise knowledge concerning the formation of properitoneal 
hernia is wanting, as is attested by the number of theories which have been 
advanced, of which only a few of the most logical can be discussed 

After making a meticulous study of the inguinal canal, Eppmger decided 
that its anatomical structure was such that it predisposed to the formation 
of properitoneal hernia He arbitiarily divided the canal into three portions 
( 1 ) d he innermost section, which extends from the internal inguinal ring 
to the point where the infundibulifoim fascia pierces the transversahs muscle 
In this portion of the canal the transversahs fascia is firmly adherent to the 
transversahs muscle, but only a few fibrous tissues connect it with the peri- 
toneum, this space being filled with loose, non-resisting fatty tissue (2) The 
middle poition of the canal, which is 10 to 12 centimetres long, and is sur- 
rounded by the internal oblique and transversahs muscles Here the mus- 
cular reinforcement precludes the formation of interparietal hernias 

(3) The anterioi segment of the canal, which corresponds to the space 
between the internal oblique muscle and the external inguinal ring The 
two oblique muscles are loosely attached to each other by strands of con- 
nective tissue, and the interstices are filled with loose, yielding, adipose 
tissue It is thus evident that the weakest points m the inguinal canal 
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tionship between the sac and its content The reduced hernia always lies 
outside of the peritoneum 

To us it seems that the difficulty encountered m separating a hernial sac 
from its surrounding structures during herniorrhaphy would preclude dis- 
location of the hernial sac en masse by simple taxis Streubel and Halstead 
believe that such cases of reduction en masse are merely the transference of 
the content of a scrotal 01 crural sac into a preformed properitoneal sac 
Moynihan reviewed the specimens of reduction en masse m Guy’s Hospital 
Museum, and concluded that most of them weie from cases of properitoneal 
hernia In studying the reports of cases of reduction en masse, we found 
that the description of the operative findings was so meagei that the true 
anatomical position of the sacs could not be determined We agree with 
Halstead and Moynihan, however, that examples of true reduction en masse 
are raie, and that most of the cases which purport to he of this nature are 
really cases of properitoneal hernia 

In contrast with the theory of the mechanical origin of properitoneal 
hernia are the arguments of those who believe that all hernias are congeni- 
tal Rokitansky pointed out that in many cases small peritoneal pouches or 
diverticula could be seen in the immediate neighborhood of the internal 
inguinal ring , these he believes, constitute the anlage of properitoneal hernia 
Brunner, Englisch, and Wagner also noticed these small peritoneal pouches, 
and thought them lesponsible for interparietal hernias In 1884, Wagner 
confirmed his convictions by finding a case of inguinal heinia with a coexist- 
ing properitoneal heinia which lay adjacent to the inguinal canal hut did not 
communicate with it Russell maintains that all hernias are congenital and 
that the process vaginalis can he caught up between the layers of the abdomi- 
nal muscles and form any variety of interparietal hernia In a series of 200 
post-mortem examinations, Raw and Murray found sixty-eight peritoneal 
diverticula, fifty-two of them being femoral, thirteen inguinal, and three 
umbilical Murray believes that when these congenital diverticula or pouches 
exist, the occurrence of hernia depends on the size of the opening and the 
strength of the muscles that protect the orifice 

Coughlin’s anatomical studies of adults and Moynihan’s of fetuses revealed 
that in 22 per cent of necropsies they could clearly demonstrate deep perito- 
neal pouches or fossae near the obliterated hypogastric artery which easily 
could have developed into properitoneal hernias 

Kirchner reports a case of such a properitoneal hernia arising 111 Hessel- 
bach’s triangle as the result of a peritoneal diverticulum near the obliterated 
hypogastnc artery How can the occurrence of multiple hernias in the same 
individual be explained unless the theory of their congenital origin is 
accepted ? Bainbridge operated on a woman 111 whom six separate and dis- 
tinct hernias were present Congenital malformation of a hernial sac is 
evident 111 the bifid or pantaloon hernias of Halstead, in which the inguinal 
sac is divided into two compartments like a pair of trousers and opens into 
the abdominal cavity through a normal intei nal inguinal ring 
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the diagnosis is obvious In those cases m which there is no accompanying 
inguinal or femoral hernia, it is usually impossible to make a pre-operative 
diagnosis 

It is only by operation or post-mortem examination that the true nature 
of the hernia is revealed Many surgeons have performed a herniotomy for 
strangulated inguinal hernia, removed the sac, and closed the wound, but 
when, to their surprise, symptoms of obstruction persisted and a subsequent 
operation was performed, a strangulated properitoneal hernia was found 
Of the cases reported since 1900 that we have collected, thirty-four were 
strangulated or incarcerated, four were reducible, and m twelve no history 
was given The failure to make an early diagnosis and the resultant delayed 
operative intervention has resulted 111 a high rate of mortality Torrey m 
1 888 repoited thirty-five cases of strangulated properitoneal hernia, with an 
operative mortality of 80 per cent In our series of fifty herniorrhaphies, 
there were ten deaths, and in twenty cases the results were not known, mak- 
ing a mortality of 20 per cent or more 

The treatment of propei itoneal hernia will be considered jointly with the 
treatment of the other types of interparietal hernias 

INTLRSTITIAL HERNIA 

The two cases we have presented are typical of this group of interparietal 
hernia (See Cases I and II ) 

From an autopsy specimen, Hesselbach, in 1814, presented an excellent 
illustration of this variety of hernia, with the sac lying between the internal 
and external oblique muscles In 1812, Cooper observed and, in 1827, pub- 
lished an account of the first successful herniotomy for a strangulated inter- 
stitial hernia, the sac being situated between the two oblique muscles In 
1893, Macready was able to gather 163 cases of this form of hernia from 
the records of the London Truss Society, but as these cases were not verified 
by autopsy or operative findings, their diagnosis is uncertain Interstitial 
hernia in women w 7 as first described by Berger m 1891, and Auvray in 1900 
reported fourteen such cases In 1900 Gobell collected 115 cases of inter- 
stitial hernia which had been found at operation or post-mortem examination 
We have been able to gather sixty-five cases from the literature and have 
made two personal observations, making our series a total of sixty-seven 
Ihese, added to the figures reported by Macready and Gobell, make a grand 
total of 345 known cases of interstitial hernia 

Definition and Anatomical Considei ations — In interstitial hernia the sac 
burrow's its way between the layers of the abdominal wall, and may be found 
m any of the following positions (1) Between the transversalis muscle and 
fascia, (2) between the transversalis and internal oblique muscles, 
(3) between the fibres of the internal oblique muscle, or (4) between the 
internal and external oblique muscles, the latter being by far the most com- 
mon position Many writers contend that the only variety seen is the form 
in which the sac lies between the two oblique muscles Moynihan even goes 
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stitial hernias are not bilocular, for cases have been described which demon- 
strate that both trilocular and monolocular forms exist 

In Elder’s interstitial hernia there were three sacs, one extending between 
the internal and external oblique muscles, one between the skin and super- 
ficial fascia, and the third descended into the scrotum All three loculi com- 
municated with each other and opened into the abdominal cavity through the 
internal inguinal ring In the monolocular variety (Fig 4), the interstitial 
sac is a direct continuation of the inguinal hernia and not a diverticulum 
with an inguinal hernia descending farther down the canal If the ectopic 
testicle is at the external ring and prevents the fuither descent of the hernia, 
the only dnection in which the sac can expand is between the layers of the 
abdominal muscles As there is no loculus going down into the scrotum, the 
hernia must of necessity be monolocular At operation, the enterocele 

between the muscles is found to be a di- 
rect continuation of the sac that comes 
down the inguinal canal, while the proc- 
ess vaginalis is completely closed and m 
the majority of cases does not even de- 
scend into the malformed, empty scrotum 
Gobell was able to collect reports of 
twenty-four such cases of monolocular 
interstitial hennas and eighty-four of the 
bilocular variety In our series there 
were ten monolocular, thirty-six bilocular, 
and twenty-one that could not be diag- 
nosed because of insufficient data 

In anothei variety of monolocular 
hernia the interstitial sac lies adjacent 
to but not communicating with the inguinal canal (Fig 5), and opens into the 
abdominal cavity through its own orifice, which lies near the internal inguinal 
ring Kirchner describes such a case in which the sac does not involve the 
inguinal canal or the internal inguinal ring, but occurs as a separate and dis- 
tinct entity In the two cases which we have reported 111 this paper, the in- 
terstitial sac was completely outside the inguinal canal and may be classified 
as an extra-inguinal hernia of the interstitial variety Perhaps some writers 
would consider this group as a form of ventral hernia, but its immediate 
proximity to the inguinal canal precludes this sujDjiosition 

Etiology — The same condition that contributes to the formation of pro- 
peritoneal hernia contributes also to the pioduction of the mtei stitial variety 
The most satisfactory explanation of this form of rupture is based upon its 
connection with retained testicles The testicle usually is situated at or just 
outside of the inguinal ring, and bars the further descent of the hernial sac, 
causing it to spread between the layers of the abdominal muscles In 
Macready s 129 cases in males, abnormalities of the testicles were j)resent in 
73 4 per cent , and in 67 1 per cent there were congenital displacements of 
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No mgumal mass was present We surmised that we were dealing with some 
abnormal form of hernia, the exact nature of which we did not know 

SUPERFICIAL HERNIA 

Boyer, m 1822, was the first to describe a hernia which proceeded from 
the external inguinal ring and spread out between the aponeurosis of the 
external oblique muscle and the integument He termed it mtra-ingumal 
hernia In 1886, Le Fort revived interest in this variety of hernia, but it 
remained for Kuester, m 1887, clearly to describe and define this rare condi- 
tion, which he named inguinosuperficial hernia He presented histories of 
fourteen cases and discussed the probable etiologic factors concerned in their 
production In 1903, Moschowitz collected sixteen cases and added one of 
his own In 1905, Selienings published reports of a series of twenty-seven 
cases which he had collected In a review of the literature we have been 
able to accumulate records of ninety-six cases, some of which date back to 
1893 and are not included 111 any of the aforementioned series We realize 
that it is a hopeless task to collect all reported cases because of the variety 
of titles and subjects under which they have been published Many repoits 
of so-called supeificial inguinal hernias had to be discarded because of insuffi- 
cient data which made it impossible to determine accurately their anatomi- 
cal position 

The addition to our series of that of Selienings produces a total of 123 
authentic cases of supeificial hernia 

Definition and Anatomical Considci ations — In inguinosuperficial hernia 
the sac descends into the inguinal canal, then through the external inguinal 
ring, and spreads out between the aponeurosis of the external oblique muscle 
and the skill The sac may occupy one of three positions (1) It may pass 
laterally toward the anterosuperior iliac spine This is the most common 
location (2) It may extend upwaid and mediahvard toward the umbilicus, 
as in Broca’s case (3) It may pass downward over Poupart’s ligament and 
come to lie directly over the femoral opening between the deep fascia of the 
thigh and the skin 

Cases belonging to the last gioup have often been described as inguino- 
femoral hernia In fact, Twyman considers them a clinical entity and reports 
the cases of Holthouse, Key, and his own as being representative of this 
variety It seems to us that these are true inguinosuperficial hernias, and 
should be so classified An inguinofemoral hernia, as the name implies, is 
one involving both inguinal and femoral canals For example, an inguinal 
hernia passes down the inguinal canal as far as the lower part of the canal, 
then because of an anatomical defect it passes beneath Poupart’s ligament 
and emerges through the femoial opening In T wyman’s case the hernial 
sac came through the external inguinal ring passed downward over Pou- 
part’s ligament, and was found in the superficial tissue 111 Scarpa’s area 
The hernia was inguinal, and never came into contact with the femoral canal , 
hence it is merely a superficial inguinal hernia, and should be so classified 
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However, as eight cases were found in males with normally placed testicles 
and seven were found m females, other etiologic factors must be sought 
If the content of the hernial sac is suddenly increased and the scrotum cannot 
adequately take care of it, then the hernia must extend out between the exter- 
nal oblique aponeurosis and the integument Moschowitz reports a case in 
which a testicle was retained m the inguinal canal As the boy developed, 
the testicle gradually descended into the scrotum, but since the descent was 
accompanied by pain, he frequently forced the testicle and the accompanying 
congenital hernia back out of the scrotum Following such a reduction, the 
testicle and hernia were foiced out between the external oblique aponeurosis 
and the skin, as the external inguinal ring was too small to permit their return 
into the inguinal canal and abdomen The hernia became strangulated, and 
at operation the sac was found to be as described Repeated and indiscrimi- 
nate taxis, therefore may produce this form of hernia 

Incidence — The incidence of this group is veiy low So far, only 123 
cases have been described, 101 m males and seven m females, and m fifteen 
the sex was not mentioned The average age is forty-five years 

Symptoms — The symptoms of superficial hernia usually are those of 
intestinal obstruction Out of ninety-six cases, thirty weie irreducible and 
presented symptoms of obstruction, twelve were reducible and m fifty-four 
no clinical history was given In this type, a palpable tumor generally is 
encountered about Poupart’s ligament, and when the scrotum is examined 
the testicle is missing It must be remembered, however, that in a few cases 
the superficial sac may pass downwaid into the legion of the femoral ring 
and be mistaken for a femoral hernia 

TREATMENT OF INTERPARIETAL HERNIA 

As most interparietal hernias are either incarcerated or strangulated when 
the patient presents himself, immediate operative intervention is indicated 
Delay meiely increases the risk of mortality If a patient presents symptoms 
of intestinal obstruction following an inguinal or femoral herniorrhaphy, an 
incarcerated properitoneal hernia should be suspected, and intervention should 
be instituted immediately In all herniotomies, m order to be certain that 
an intermuscular sac has not been missed, the entire inguinal canal should 
be carefully explored When operating on an interparietal hernia, the sur- 
geon must remember that the strangulation may be at the internal ring the 
neck of the interstitial diverticulum 01 sac, or the external ring The abdo- 
men never should be closed until the site of obstruction has been found 
Generally, careful exploration will reveal the enterocele m a diverticulum 
In an operation for interparietal hernia, some surgeons prefer the inguinal 
approach, and then, if necessary, the incision can be extended until the 
abdomen is opened Moymhan thinks that a combined abdomino-inguinal 
route is better It seems to us that the latter is the more practical, as it pre- 
cludes injury to the bowel, since the site of obstruction is more clearly 
revealed by this approach 
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DUODENAL HERNIA 
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Within a period of three months, two cases of duodenal hernia were 
observed in the Surgical Service, Emory Division, Grady Hospital They 
are of unusual interest m that one was of the left side and one of the right 
side according to the classification of Moymhan Both cases were admitted 
with acute obstructive symptoms, the first diagnosed only by exploratory 
laparotomy with recovery, and the second diagnosed correctly but with a 
fatal termination 

From a search of available literature, the first description of duodenal 
hernia was by Klob, in 1861, who carefully described a case of the right- 
sided variety, though Trietz, in 1857, suggested the possibility of herniation 
at the duodeno-jejunal junction, describing anatomically the formation of 
the various folds and fossce in this region 

A detailed analysis of reported cases was presented in 1906 by Moymhan, 
who, in his monograph, tabulated and explained the cases reviewed Some 
one hundred case reports weie embodied 111 tins work and twenty of the 
patients recovered The anatomic and embryologic interpretations of the 
two cases here reported are drawn from the descriptions detailed by him, 
though careful operative observations were made in both cases, supplemented 
by autopsy findings in the second case 

In order to properly report 1 etroperitoneal hernia of this A'ariety, it is 
necessary to review the embryology of the abdominal structues The pres- 
ent theory is that, in common with most hernue, a congenital potential sac 
must be present, which, in duodenal hernia, is formed by a fusion anomaly 

The intestinal canal at the fourth week of lntra-utenne life is represented by a 
straight tube attached throughout its length to the mid-line of the body b> a dorsal fold 
of peritoneum, the primitive mesentery The stomach develops from a dorsal bulging of 
the tube, to which the primitive mesenterv is attached, and a fold of peritoneum runs 
from the anterior abdominal wall, forming the lesser omentum 

Bj the sixth week, three segments supplied bv special arteries are found The first 
segment forms the stomach and duodenum and the cceliac axis is contained w lthm its 
mesentery That portion of the mesenterj lying behind the stomach forms, with the 
growth of the posterior wall of the stomach and its development to the right, the greater 
omentum The head of the pancreas lies at the convex junction of the pylorus with the 
stomach The distal end of the duodenum, where later the duodeno-jejunal flexure is 
found, lies in the median plane of the body, possesses no mesenter\ , and is therefore fixed 
to the posterior abdominal wall 

The second segment extends from the duodeno-jejunal flexure to the umbilicus and 
back to the posterior abdominal wall, the umbilical loop of Toldt, the two limbs of which 
are parallel and are united by a long, narrow mesentery containing the superior mesen- 
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(9) Hie parijcj mnl fossa also lies behind the superior mesenteric arlcr\ and is 
closeh (ssociated with the fossi of Walde\er 

Casi T— (Figs i, 3, met 4) A negro male, tlnrtv jtus of igc, was admitted 
to Emory Division of Grad} Hospital at 9 30 l M , July 30, 1930, in extreme abdominal 
pain and shock At 10 00 a m he had been taken with sudden, agonizing and paroxysmal 
pain over the entire abdomen, followed b> vomiting a few minutes later and had retained 
nothing since Notwithstanding the severitj and constancy of the pain, he had not sought 
relief until twelve hours after the onset For the past two or three hours he had been 
voiding an ounce or two of urine every ten or fifteen minutes and felt as if the bladder 
W ere filled Except for a gnawing pain in the epigastrium three or four hours after 
meals occasionally, there have been no digestive disturbances 

The family histor} is unimportant and the past history is irrelevant 
The temperature was 97 0 bahrenheit, pulse 84, and respiration 26 Leucocjte count 
was 14,100 with 8t per cent neutrophiles One-half ounce of urine secured b> 
catheterization was negative 



Tig 1 — P lr'iduodenal fossi (Moj nVnn ) C'ise 1 Note left colic irter> liter'll to inferior 
mesenteric vein, which lies in left ind upper falciform edge of fossi 


Physical examination was negative except for a s\nnnetrical tumor, winch appar- 
entlj filled two-thirds of the abdomen The tumor was smooth and firm and filled the 
lower abdomen and extended in the mid-line about four centimetres above the umbilicus 
There was a dull note upon percussion and the entire abdomen w'as exquisiteh tender 
A diagnosis of acute intestinal obstruction of unknown etiologj was made Under ether 
anajsthesia a long right rectus incision wath the umbilicus at its upper third w'as made 
A smooth, symmetrical tumor, which occupied two-tlurds of the abdomen and resembled 
and ordinary ovarm evst, was found The inferior pole telescoped the bladder, the 
omentum was stretched over the tumor and presented a moss-like appearance , the 
greater curvature of the stomach lay upon the superior pole and the small intestines 
were not visible, nor could they be seen through the cyst-W'all The cecum was exposed 
with difficulty but a redundant sigmoid W'as easily found The sac w'as incised and 
all the small intestines from the jejunum to the low r er ileum w'ere found within Reduc- 
tion was accomplished by unfolding the root of the mesenterj , upon which the hernial 
orifice W'as found to be at the duodeno-jejunal junction Reduction was completed by 
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THE RONTGENOGRAPHIC VISUALIZATION OF THE ARTERIES 
OP THE EXTREMITIES IN PERIPHERAL VASCULAR DISEASE 

B \ Herman E Pearse, Jr , M D , and Stafford L Warren, VI D 

of Rochester, New York 

FROM TItF DFPARTMF'JTS OF SCIlGCni AM) MFD1CINF D1M3ION OV FUnJOl OGF OF Till UM\ > RSITA OF ROC1IESTFR 

In the care of vascular disease of the extremities, an accurate pre-opera- 
tive determination of the state of the circulation should be made To accom- 
plish this end many tests have been devised to ascertain the influence of 
vasomotor spasm, the adequacy of the collateial circulation and the patency 
of the mam channels Recently, in the publications of Brown , 3 White 18 
and Morton and Scott , 13 tests for the evaluation of vasomotor overactivity 
have been suggested The latter authors have demonstrated 13 the normal 
vasomotor gradient and the usual level of vasodilatation under given condi- 
tions and hence have been able to estimate, m any given case, how much 
of the peripheral vascular insufficiency is due to vasospasm and how much to 
organic obliteration 

In the large group of obliterative vascular diseases there have been no 
safe, exact methods foi the determination of the state of the vessels It is 
well known that in some of these disordeis— for instance, thiombo-angutis 
obliterans — the mam arteries are apt to be occluded and the circulation car- 
ried on by the smaller collateral vessels On the othei hand, as is frequently 
the case in peripheial arteriosclerosis, the smallei artenoles may be obliter- 
ated while the laiger trunks remain patent Thus it follows that investiga- 
tion of the arterial circulation in patients with oiganic involvement of the 
vessels should include mfovmation concerning not only the main channels, 
but also the smallei arteriolar blanches This is especially necessary if surgi- 
cal intervention is contemplated In the past, many indnect methods have 
been applied to achieve this end The condition of the majoi arteries may 
be determined by palpation for perceptible pulsation m the vessels, by the 
application of the Pachon oscillometer 01 by the use of the recording sphyg- 
momanometer 14 Occasionally, valuable infoimation is obtained from a plain 
rontgenogram demonstiatmg calcification of the vessels, but this gives no 
indication of the patency of the lumen The circulation in the aitenoles and 
sub-papillary network of vessels may be judged by the appearance of the 
part, its temperatm e, its reaction to elevation or dependency, by the return of 
the color after blanching, by the absoiption of intiadermal saline 01 hista- 
mine, by the Moschowicz test 01 other similai tests Any one or all of these 
methods may give valuable information of an indirect natme and some of 
them should always be included in the loutine physical examination of 
patients with these disordeis For the most pait, the methods of physical 
examination by a competent observer will serve, without the use of special 
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effect even on the damaged vessel walls Evidence of thrombosis was 
never found 

Animal E\peuments — Before methiodol was injected into patients with 
vascular disease it was necessary to prove its compatibility with the vessel 
endothelium and so somewhat higher concentrations were used than is neces- 
sary to produce good arteriograms 

Eight experiments were done on dogs These weie designed to determine 
if possible whether the drug caused irritation of the wall of the artery A 
40 per cent solution of methiodol produced satisfactory arteriograms while 
a 50 per cent solution was used m all of these experiments to intensify any 
deleterious effects upon the blood-vessel endothelium There is, of course, 
the criticism that the normal vessel may withstand greater concentrations 
than the diseased but clinical trial has so far been innocuous in our hands 

The following experiments were done (a) The solution was injected 
continuously for live minutes into the artery, (b) a segment of artery was 
isolated, the blood expressed from it, and a loop excluded by rubber-shod 
clamps This closed segment was filled with the solution for from one to 
five minutes before the clamps were removed and the circulation through the 
segment reestablished In this way it was felt that the maximum concen- 
tration was m contact with the vessel wall for as long as would ever occur m 
clinical use 

At the end of twenty-four hours and forty-eight hours, the specimens 
were examined, and sections were taken for histologic study In no case 
was theie gross or microscopic evidence of thrombosis or injury to the mtima 

Cluneal Cases — Encouraged by the lack of’ any harmful local action on 
the vessel wall in the experiments on dogs, it was decided to use the drug in 
clinical cases of obliterative vascular disease The drug is dissolved in 
fresh, glass distilled water, carefully filtered and sterilized by boiling At 
first a 50 per cent solution was used but it was later found that a 40 per cent 
solution was satisfactory and even lower concentrations will serve The 
operative method is as follows Without using a tourniquet, the femoral 
artery is exposed m Hunter’s canal and is separated from the femoral vein 
and nerve The casset containing the film is placed beneath the leg under 
the drapes and the Rontgen tube centred over the area to be studied The 
aiteiy is picked up on a tape and compressed between the thumb and finger 
to prevent admixture of the solution with blood The vessel wall is punc- 
tured obliquely with a new, sharp, No 20 gauge needle to which is attached 
a fifty cubic centunetie syringe containing the methiodol solution Injection 
is begun and after about twenty-five cubic centimetres of methiodol have 
been injected the film is exposed while the solution is still being forced into 
the artery The injection is stopped without removing the needle while the 
film is changed Then after injecting an additional twenty-five cubic centi- 
metres, the second exposure is obtained while the last five cubic centimetres of 
the solution are being forced into the artery After withdrawing the needle 
the pressure on the artery is released and a moment’s pressure with a 
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there was pallor with elevation and rubor with dependent:} The gangrenous areas 
extended from the first and fifth toes up on to the lateral margins of the foot 

The day after admission, under spinal anesthesia, the femoral arter} was injected 
with seventy cubic centimetres of 50 per cent methiodol solution The rontgenograms 
shown in Fig 1 revealed marked impairment of the arterial circulation A low thigh 
amputation was done and the patient had an uneventful convalescence 

Case II — M A , No 45,369 The patient was a sixty-year-old woman, a diabetic, 
who has had s>mptoms of vascular insufficient 111 the right leg and who developed an 
ulcer on the right foot seven weeks ago Four weeks before admission a peri-arterial 
sympathectomy was done in another hospital without relief of s} mptoms 

For the past eight vears she has known that she had h} pertension (s}stohc blood- 
pressure ranges from 200 to 280 millimetres of mercur} ) and two years ago she had 
a transient hemiplegia On examination the foot was cold, pulseless, and discolored, 
with a shiny skin There was marked muscle atrophy, the nails were h}pertrophied, and 
the color of the foot was markedl} changed by a shift in position There was gangrene 
of the third and fourth toes involving the web space and extending on to the dorsum of 
the foot 

Under general anxsthesia the femoral artery was injected with sixty cubic centi- 
metres of 50 per cent methiodol The films showed that all of the major vessels were 
obliterated and only a few of the smaller collaterals remain A mid-tlngh amputation 
was done and aside from delayed healing of the stump, the convalescence was uneventful 
Case III— W B, No 33460 The patient, a seventv -one-} car-old man, a dia- 
betic, had a Gritti-Stokcs amputation of the right leg for diabetic gangrene a year 
before the present admission He now entered the clinic complaining of a cold, painful, 
discolored left foot Examination revealed the foot to be a reddish plum color with 
pigmentation of the skin of the calf The muscles were atrophic, the skin was dr} and 
glistening, the nails were h} pertrophied the skin was colder than normal and the dor- 
salis pedis and posterior tibial arteries did not pulsate The popliteal pulsation was felt 
and the recording sph}gmomonometer showed a normal popliteal pulse 

Under local infiltration amesthesia, the popliteal artery was exposed and tlurt} 
cubic centimetres of 50 per cent methiodol injected The arterv was so deep in the 
wound that a right-angle needle designed for peritonsillar infiltration had to be used 
During the course of the injection the patient complained of cramps in the leg which 
ceased as soon as the injection was discontinued This was thought to be due to the 
hypertonicity of the solution 

The rontgenograms revealed onlv moderate involvement of the arterial tree and 
a popliteal vein ligation was decided upon and performed 

After operation the color and temperature of the foot improved and pain ceased At 
the time of discharge, his condition, to use his own words, “was a lot better” There 
was no evidence of a harmful effect of the arteriogram and a follow -up examination six 
weeks after operation revealed continued improvement 

Case IV — A R, No 46,568 The patient was a fort} -y ear -old woman, a diabetic 
who entered the hospital with gangrene of the foot of two weeks’ duration Examina- 
tion revealed a toxic, sick woman with gangrene of the first toe and medial side of the 
foot There was sclerosis of the peripheral vessels with marked swelling and cedema of 
the foot and lower calf The discharge from the affected area was v ery foul and gas 
bubbles were demonstrated bv rontgenograms 

Immediate operation was done under spinal anaesthesia The femoral artery was 
exposed in Hunter’s canal and injected with thirty cubic centimetres of 50 per cent 
solution of methiodol The leg was amputated through the mid-thigh and the wound 
left open Convalescence was uneventful The wound closed by second intention and 
the bone was covered by drawing down the flaps with skin traction 

The arteriogram (Fig 2) showed the main vessels and collateral channels to be 
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When I saw the patient, he presented a well-defined dry gangrene of the left thumb 
with an irregular clear-cut line of demarcation at the level of the mterphalangeal joint 
(Fig i ) There was no sensation in the gangrenous area and needle puncture drew no 
blood There was an area of marked hypenesthesia just proximal to the line of demar- 
cation, but there was no evidence of infection X-ray examination was negative, as 
were also urmal>sis, blood sugar, and Wassermann Partial amputation of the thumb 
was advised, but the patient persistently refused to have this done A spontaneous 
amputation resulted by the end of August, 1930 Since then the patient has been well 
Case II— Miss J P , aged twentj-mne rears, was referred b> Dr M L Pinco eleven 
days after the original injury On February 9, 1931, she accidentally stuck a pin into the 
right middle finger near the paronjchial tissue on the outer side On the following day, 
severe pain was experienced and she consulted a plnsician who stated that infection 
was present and advised incision After placing a rubber-band tourniquet tiglith about 
the base of the finger, he obtained digital nerve block amesthesia with 1 per cent novo- 
caine injected on both sides A small incision was made and a drop or two of pus was 
obtained The tourniquet was removed after fifteen minutes On the following day it 



of tourniquet 

was noted that the distal half of the finger w’as blue and cold The color became pro- 
gressively darker during the next few days and the part was an-esthetic 

Examination eleven days after the mjurj showed a s> mmetrical dr\ gangrene of 
the right middle finger with a clear-cut line of demarcation about one-quarter of an inch 
distal to the proximal mterphalangeal joint (Fig 2 ) The gangrenous area was com- 
pletely ansesthetic and needle puncture drew no blood All the laboratory examinations 
were negative 

On February 21, 1931, the finger w r as amputated at the proximal mterphalangeal 
joint The wound was left wide open Healing took place b> granulation and was com- 
plete by March 28, 1931 She has remained well 

Pathological examination of the amputated finger showed thrombosis of the digital 
vessels The thrombi were apparently w'cll organized The nuclei of the connective 
tissue cells were very indistinct (Fig 3 ) 

Case III W K, aged twentj-mne years, was first seen two weeks after a splinter 
of wood entered the pulp of the right index finger at its tip A11 anterior closed space 
infection apparently developed which was treated w'lth w'et dressings for two days, fol- 
lowed by incision without aivesthesia at a hospital As the pain was not relieved, the 
patient consulted a physician who, after placing a small catheter tightly about the base 
of the finger, obtained nerve block anaesthesia with 1 per cent novocaine solution b\ 
lateral injections An incision was then made The part was then soaked in w'arm 
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of the left thumb Uk, patient immediately went to his doctor who, ifttr much difficult, 
removed the foreign bode The operation apparenth was performed under strict aseptic 
precautions After skin sterilization, a small rubber catheter was placed snugly about 
the base of the thumb Digital nerve block an-esthesn was obtained b\ injecting freshlv 

prep ired 1 per cent uovocainc solution 1 itcrally About 6 cubic centimetres of this 

solution were used before amesthesia was complete Ihe operation lasted a little over 
an hour Upon removal of the tourniquet, bleeding was moderate That night, the pain 
was very severe On the following day, the end of the thumb was dark blue and 
uresthetic 

Three days later examination showed a symmetrical dry gangrene of the end of 

the left thumb with a well-defined line of demarcation at the distal flexion crease 

(Fig 5 ) There was no evidence of infection General physical examination was 
negative Urinalysis, blood examinations and X-ray were negative Partial amputation 
was advised and was carried out by the attending phy sician Healing took place without 
incident Unfortunately, the amputated finger was not preserved 

Discussion — It is of interest to speculate as to the exact mechanism 
behind this unusual occurrence Each patient was a young adult and pre- 
sented nothing abnormal on general examination There was no evidence 
of arterial disease and all iaboi atory studies were negative It would seem, 
therefore that the cause was a local one When the first case was seen, it 
was thought that, possibly, the novocame solution had been injected directly 
into the digital vessels, causing thrombosis Subsequently, this was consid- 
eied highly improbable In no instance was an occlusive dressing used after 
operation, nor was a carbolic salve applied In each case, wet dressings of 
saline boric or magnesium sulphate solution were used and these were not 
unusually hot 

It will be remembeied from the case reports that the attending physician 
placed a rubber-band or catheter tourniquet tightly about the base of the 
finger before injecting the anesthetic solution This would produce two 
effects, maiked local slowing of the blood-stieam and local pressure injury 
to all tissues included m the constricting effect of the tourniquet I believe 
that the question of the sterility of the novocame solution can be answered 
by the absence of subsequent infection at the site of injection However, 
it is piobable that the mechanical presence of the solution m the tissues just 
distal to the point of constuction of the tourniquet was an added factor in 
the development of the gangrene Individual idiosynciasy to novocame might 
be considered as a possible etiological factor However, three of the patients 
had had pievious experiences with novocame amesthesia, with no unusual or 
untoward effects 

After consideration of all the facts, it would seem leasonable to assume 
that the mechanism of production of the gangrene was as follows The tight 
application of a thm tourniquet caused marked local slowing of the blood- 
stream and tissue injury included in its constricting effect The latter caused 
injury to the endothelial lining of the digital vessels, thus favoring throm- 
bosis The injection of a solution distal to this point constituted an addi- 
tional mechanical insult, fuither favoring thrombosis That all the digital 
vessels were not involved in each instance is evidenced by the fact that, in 
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ABDOMINAL HODGKIN'S DISEASE WITH INTESTINAL OBSTRUCTION 

Dr Alfred Stillman presented a woman, forty-three years of age, 
who had been suffering for five years with attacks of nausea, vomiting and 
distention, at first apparently from injudicious eating, but gradually increas- 
ing in f 1 equency Two years ago she had an operation for hsemorrhoids 
Eight months before admission to Roosevelt Hospital she had been to St 
Lukes Here a Wassermann was i plus She came to Roosevelt Hospital 
because for five days she had been unable to retain anything on her stomach 
She has lost fifty pounds m weight in seven months 

Physical Examination — Showed peristaltic waves in lower abdomen No 
masses could be felt nor the liver or spleen Laboratory findings were 
Haemoglobin, 84, red blood-cells, 4,600,000, white blood-cells, 4900 with 
76 per cent polymorphonuclears and 24 pel cent lymphocytes Blood- 
pressure, 114/30 No free hydrochlonc acid 111 gastric test meal X-ray of 
chest was normal X-ray of the intestines showed considerable dilatation of 
numerous coils of small bowel, suggesting an obstruction of tbe small bowel 
Unne showed sugar twice and red blood-cells twice 

At operation, Novembei 13, 1930, a quantity of clear straw-colored fluid 
was aspirated from the abdominal cavity and this cultured later a staphylo- 
coccus albus In the small intestinal wall, some few feet from the lleo-caecal 
valve, there weie several small, whitish masses two to three centimetres in 
diameter and umbiheated In the mesentery of these loops was a matted 
mass of glands very firm in consistency and discolored as by haemor- 
rhage The small gut above was dilated and hypertrophied and that below 
was normal 

One gland was removed for diagnosis An enteroenterostomy was done 
between a loop above and one below the obstruction This operation gave 
considerable relief but now, six months afterwards, she is again suffering 
from obstruction She was presented because the retroperitoneal type of 
Hodgkin’s disease is rare, and obstruction also is not common The patho- 
logic report was Hodgkin’s disease 

CHOLECYSTENTEROSTOMY FOR OBSTRUCTIVE JAUNDICE 

Doctor Stillman presented a woman, forty-one years of age, who had 
been suffering fiom jaundice for five and one-half weeks She was unable 
to keep anything on her stomach The vonntus consisted of gastric contents 
and no bile The stools were clay-colored and the urine dark She com- 
plained only of occasional throbbing pain m her light side near the costal 
margin She had lost some weight The liver was not tender, was smooth, 
and its edge felt three inches below costal margin Phthalem dye failed to 
show the outline of the gall-bladder and did not identify gall-stones 

At operation, November 27, 1929, the common duct was found dilated 
but the gall-bladder contained no palpable stones A probe passed into 
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not in too good a condition As fai as Doctoi Ca\c knew, this was 
the only instance where a Mmphy button had been used to do a 
choledochoduodenostomy 

Dr Frederic W Bancroi i said that m doing a chokcystgastrostomy 
the use of the Murphy button provides a most satisfactory means of doing 
anastomosis in those cases where it is advantageous in the first forty-eight 
hours to have a chschaige of bile In bleeding cases, also, it may prevent 
bleeding around the sutures 

Dr WiNriELD Scott Schley referied to a case he had ten years ago at 
St Lukes Hospital of a woman with marked obstructive jaundice m which 
exploration showed a small, haid pancreas The duodenum was near and an 
anastomosis was made between the gall-bladder and the duodenum The 
anastomosis was quickly done using a small button with reinforced gut suture 
She passed the button two years later after a sharp attack of pam in upper 
abdomen Seven years later she was admitted to the emergency ward with 
an acute, gangienous pancreatitis, from which she died It is surprising 
that such a small, haid, conti acted pancreas could (actively) function for 
such a length of time, and interesting that she should subsequently develop 
an acute pancreatitis causing death She was apparently m excellent health 
on her visits to the follow-up clinic during these intervening yeais Jaundice 
had entirely cleaied following hei operation 

Dr John Douglas called attention to the sedimentation time instead of 
the bleeding time in the blood in cases of obstructive jaundice He said that a 
disadvantage in the use of the Murphy button was that it might fall into 
the gall-bladder and the patient subsequently have more pain because of this 
This happened m one case of his and there was severe hremoriliage and the 
patient died as a result of a second operation While the Murphy button is 
expected to go into the stomach, it can fall back into the gall-bladder Doctoi 
Douglas had one case in which the patient had an abscess between the gall- 
bladder and the duodenum and came back with seveie jaundice after 
cholecystectomy It was subsequently necessary to do a lateral anastomosis 
by the sutuie method between the common duct and duodenum If there is 
a large dilated duct there is no difficulty in making the anastomosis between 
the duodenum and the common duct In regard to the question of dissecting 
out the sinus and inseiting it into the stomach, one should nevu try to 
dissect the sinus beyond the livei margin, for if one tries to dissect it away 
from the edge of the liver one always gets into the sinus 

Doctor Stillman rejoined that, so far as he knew, the sedimentation 
test was not used at the Roosevelt Hospital The clotting and bleeding 
time of jaundice cases are taken and when these aie prolonged calcium 
chloride is given In the case under discussion anastomosis to the stomach 
seemed simpler because of the deep position of the duodenum It was done 
by the ordinary suture method In those cases where severe bleeding is 
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bled the cellular arrangement in a rubber sponge There was ho blood in 
it, but only clear fluid and Doctor Erdman assumed it to be angioma The 
mother insists on the prenatal origin of this “birth-mark” and recounts while 
pregnant with this child, she, the mother, was hit on the inner side of the 
thigh with a pear which caused a black and blue spot and believed at the 
tune this would mark her child, and, sure enough, when the child was born 
a similarly situated mark was found 

ANATOMIC TUBERCLE OF THE THUMB 

Dr GuiLroRD S Dudley presented a man, twenty-eight years of age, 
a pathologist He has always been quite well and gives no past history of 
infection by or susceptibility to tuberculosis It has been his custom to per- 
form autopsies with bare hands 

On September 30, 1930, he inflicted an incised wound about one quarter 
of an inch m length upon the skin of the dorsal aspect of his left thumb at 
the level of the metacarpo-phalangeal articulation This accident occurred 
while sectioning a lung extensively diseased by caseous tuberculosis The 
wound bled freely, was washed at once with running water, later was bathed 
with alcohol, and the incident dismissed from his mind Primary union took 
place, but by October 5, 1930, a slightly raised erythematous area about 
three-eighths of an inch in diameter had appeared at the site of the injury 
By October 10, 1930, this papular lesion seemed fully formed and showed a 
very small, superficially ulcerated zone at its central point An occasional 
droplet of serous fluid appeared from this ulcer but at no time was there 
any evidence of active secondary infection There was no pain, no adenitis, 
and no systemic symptom Early in November, 1930, the lesion was treated 
by two therapeutic exposures to the X-ray Following the second treatment 
the area of redness increased slightly 111 size but, in a few days, returned to 
its original condition 

On November 25, 1930, the lesion was excised undei the pre-operative 
diagnosis of anatomic tubercle This was performed undei novocaine infil- 
tration anaesthesia and, at the time, it was thought that the excision had been 
sufficiently wide to assure a complete cure The skin edges were approxi- 
mated under moderate tension and primary union took place thioughout 
except at the distal extremity of the scar At this point there developed an 
indurated papule about one-eighth of an inch in diameter, and, as m the 
instance of the first lesion, superficially ulcerated at its central point After 
more than two months’ unsuccessful treatment with the quartz mercury lamp, 
the second attempt at operative cure was undertaken On March 1, 1931, 
under nitrous-oxide anaesthesia, the recurrent tubercle was excised widely 
and the defect coveied with a full-thickness skin graft taken from the 
upper arm This procedure was successful and the region involved is now 
healed completely 

Histologic examination of the first tubercle showed all the characteristics 
of an epithelioid tubercle without caseation In addition, tubercle bacilli were 
found in a specially stained section The second specimen also showed 
typical Langhans giant cells m an epithelioid tubercle without caseation 
Tubercle bacilli were not found in this section 

Doctor Dudley also presented a second patient, a man, who is serving 
an interneship 111 a hospital It has been and still is his custom to perform 
autopsies with bare hands His past and family history are completely nega- 
tive for tuberculosis In September, 1930, solely as a matter of interest, he 
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CHRONIC OSTEOMYELITIS OF THE TIBIA 

Doctor Dudley presented a woman, twenty-eight years of age, who was 
admitted to the Second Surgical Division of Bellevue Hospital, April 30, 
1931, complaining of pain and swelling of the right leg She stated that an 
enlargement in the region of the right ankle, which seemed to vary m size 
from time to time, was first noticed about eighteen months before hut that 
not until twelve months later did she suffer from any pain This pain was 
situated in the upper third of the leg and accompanying it there appeared a 
swelling m this region Since then this swelling has extended progressively 
to involve practically the entile leg, and motion at the knce-jomt has become 
restricted Although pam was one of her complaints upon admission, this 
symptom has not been a prominent feature and is present only upon walking 
She gave no history of chills 01 fevet and to hei knowledge has had no 
previous illness which would throw any light upon her present condition 
She had been told that a blood test taken elsewhere about six months ago 
was reported to be negative She has had but one pregnancy and this ter- 
minated spontaneously at two months She has gamed twenty pounds in 
weight during the past year Theie is a diffuse enlargement of the entire 
light lower leg from the knee to the ankle, particulaily marked in the upper 
half Many supeificial distended venules aie seen within the skm on the 
anterior aspect of the lower half and slight oedema in the region of the 
ankle Tenderness to pressure was only of moderate degiee, but was more 
pronounced in the uppei half of the leg Profuse perspiration was piesent 
on the entne leg but not on othei sui faces of the body Upon palpation the 
swelling was ot bony, hard consistency and apparently caused by involve- 
ment of the tibia Extension of the leg at the knee-joint was restricted 
slightly A few firm lymphatic glands were palpable in both inguinal regions 
General physical examination showed a somewhat highly arched palate and 
slightly unequal pupils which reacted piomptly to light and accommodation 
but no other stigmata of congenital lues Temperatuie, pulse and respira- 
tion were normal 

The laboratoiy lepoited 4,200,000 red blood-cells with 50 per cent of 
luemoglobm and marked central achromia of the cells White blood-cells 
were 10,000 with 74 per cent of polymoi phonuclears Uimanalysis was 
normal (no Bence-Jones piotem) The Wasseimann reaction was four plus 

The X-ray depaitment reported clnomc osteomyelitis of the entne shaft 
of the tibia with bony scleiosis and periosteal thickening extending to and 
involving the lower end of the conespondmg femur Radiographic exami- 
nations of the remaining long bones, the skull, and the thorax were negative 
Since then discussion has centied about the probability of luetic osteo- 
periostitis and the decision to test the result of anti-luetic ticatment has 
been reached 

She is presented to the society because of the interest attached to the 
diagnosis 

Dr Leon T LeWald said that his impiession was that this condition is 
not osteomyelitis, as he believed it lacked the classical signs, as far as the 
X-ray was concerned Involvement of the lower end of the femur is not 
distinct in the X-iay film, but piovided there is such involvement it might 
well be due to a secondaiy metastatic lesion He recalled a sumlai case in 
a young woman m whom there was complete swelling of the leg fiom the 
knee down It looked like osteomyelitis but lacked the chaiacteristics of this 
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HEAD OF FIBULA IN HIGH AMPUTATIONS OF LEG 

The remarks of Doctor Marks, m the Annals or Surgery, May, 1931, 
vol xcm, p 1 1 18, regarding the disposition of the head of the fibula in high 
amputations of the leg suggest the following practical points 

The removal of the fibular head makes a smooth and conical shaped 
stump, prevents the secondary pain and disturbance caused by the bone end 
It also permits the operator to resect the external popliteal nerve (and inject 
it with alcohol) at a higher level, thus obviating some of the chances of 
amputation neuroma and its sequences 

Objections to the removal of the head of the fibula are 
It involves more cutting and a more prolonged operation 
In removing the head the operator may (a) cut into the knee-joint 
unknowingly, or ( b ) connect the amputation wound into the knee-joint by 
opening the bursa about the head of the bone and the interosseous membrane 
This bursa may connect by a small passage or be a real accessory pocket of 
the knee-joint itself 

Should the amputation be elective and aseptic no untoward result may 
follow If the amputation is one of urgence, as many high amputations are, 
or if they concern infected tissues, or tissues devitalized which may slough 
or become infected, the fibula head had best be left w situ to guard against 
infection spieading into the knee-joint I have seen several such unhappy 
infections and their sequences after removal of the head of the fibula in 
septic and potentially septic legs m civil practice and also in those encoun- 
tered a few years ago in France and Belgium 

Kellogg Speed, M D , 
Chicago, Illinois 

THE PRODUCTION OF PEPTIC ULCER AFTER SECTION OF 

THE GASTRIC NERVE 

This study was made with the purpose of determining if sectioning the 
nerves to the stomach m any way modified the development of peptic ulcer 
produced by a standardized method It seems reasonable to assume, from 
what has been written on the function of the vagus nerves and splanchnic 
nerves m relation to the physiological processes of the stomach, that these 
nerves might be significant m the development of ulcer, particulaily since 
Durante 3 was able to produce superficial ulcers in rabbits by merely dividing 
these nerves Carlson 2 stated that combined section of the vagus nerves 
and splanchnic nerves results practically m permanent hypotonus of the 
stomach except under conditions of prolonged starvation Alvarez 1 has 
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Briefly, the results were the development of a typical peptic ulcer in each 
experiment, except in one in which the vagus nerves had been sectioned 
Section of nerves to the stomach did not prevent the development of 
ulcer m that portion of the intestines which received the gastric content after 
measures had been taken to diain the duodenal secretion away from that 
region 
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STRANGULATED EPIPLOIC APPENDIX SIMULATING 

APPENDICITIS 

Torsion of the epiploic appendix giving rise to acute abdominal symptoms 
may be easily confused with acute appendicitis In more than 50 per cent 
of the cases reviewed by Johansson, the diagnosis of acute appendicitis was 
made, m no case was the correct diagnosis made before operation The 
case reported here is of mtei est because of the rarity of the condition, and 
because it is the lesult of true torsion, the meso-appendix being involved 
secondarily 

A woman, aged thirty-three years, was admitted to hospital June 6, 1931, because 
of pain in the right lower quadrant of the abdomen The pain had not been se\ ere as a 
rule, and was relieved by rest in bed for a few hours She had ne\er had any acute 
attacks of abdominal pain associated with nausea or -vomiting She had been constipated 
and occasional some pain in the right side was associated with defecation A diagnosis 
of chronic recurrent appendicitis was made 

June 9, 1931, the abdomen was explored The uterus and adenexa were normal 
The gall-bladder felt normal and did not contain stones The appendix, however, was 
long and was attached to a tumor about two centimetres m diameter low m the pelvis 
The tumor was the result of a twisted epiploic appendix of the sigmoid , circulation to it 
was completely cut off The tumor was attached to the sigmoid by a thin pedicle about 
one and one-quarter centimetres long and was removed without difficulty The appendix 
also was removed 
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In the cases generally referred to under the term mtra-abdommal torsion, 
it is not so easy to understand the interference with circulation Payr has 
suggested that disproportion between the artery and vein is the cause Occa- 
sionally the epiploic appendix has been found twisted one or more times on 
its pedicle Necrosis of its pedicle may occur and the appendix drops off, and 
remains a foreign body m the peritoneal cavity There are twelve of these 
cases on record These cases, however, are not of especial clinical interest, 
the condition is usually found during laparotomy for some other condition 
Two other types of torsion may occur which are of more clinical signifi- 
cance Gradual interference with the blood supply may result m a chronic 
inflammatory mass and this may become attached to the omentum or as in the 
case reported the appendix forms a potential means of mechanical intestinal 
obstruction 

In still another type the epiploic appendix becomes distended with fluid 
but retains its attachment to the colon Cystic masses about 5 centimetres in 
diameter have been reported as retaining their attachment to the colon by 
long pedicles These may or may not become inflamed Sometimes most 
acute abdominal symptoms may arise necessitating immediate operation 

The diagnosis is extremely difficult In none of the twenty cases of tor- 
sion necessitating immediate operation, reviewed by Johansson was the diag- 
nosis made pre-operatively Appendicitis is the most common diagnosis 

Bean M Palmer, M D . and 
J E Hardman, M D , 
Pomigsfown Ohio 
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DIVER net) LIT IS OF COLON 


Jins ease \ns placed in Group A — acute diverticulitis without pciforation ot 
complication 

Cvsl XXVI — \\ T, male, thirty 'cars of age, was admitted to the hospital Febru- 
ar\ 1 6 1027 with a three-da\ historv of pain across the lower abdomen The attack 
stirtid with i sharp sticking pun m the left lowci quadrant nid was iccompaiued be 
'0111111111; I w cnt\ -four bouts liter the pain raduted icross the hover abdomen to the 
right side lie had been constipated since the onset of the attack Phvsical examina- 
tion was quite negative except for some pain and tenderness across the low'er abdomen 
Laparotonn disclosed numerous diverticula in the descending and the sigmoid colon 
\ppcndectoim performed Exploration of the other viscera was negative 

Post-operative course was uneventful until the eighth day after operation when lie 
was stricken with a sudden sharp pain in the right side of his chest and Ins temperature 
went to 102 0 During the next two davs lie spat up some blood-streaked sputum The 
temperature returned to normal on the thirteenth post-operative dav He was allowed 
home on the sixteenth day after operation 

This case was placed 111 Group A — acute diverticulitis without perforation or 
complication 

C\se XXV’II — V X T , female, tlnrtv-fivc 3 ears of age, was admitted to the hos- 
pital on three occasions Her first admission was January 22, 1925, at which time an 
appendectomv with drainage was performed for an acute appendicitis Her second 
admission was in June 1925 when a right salpingectomy' was performed for tuberculous 
salpingitis Her third admission was in January, 1928, at which time a liermoplasty was 
performed for the repair of a ventral (incisional) hernia At the time of her second 
admission a barium enema was taken and the report stated that the sigmoid was con- 
siderably elongated and that there was some saw-toothed appearance in the upper por- 
tion of the sigmoid which suggested an early' diverticulitis 

This case was placed in Group B — chronic diverticulitis without perforation or 
complication 

Case XXVIII — J S, female, sixtj -three years of age, was admitted to the hos- 
pital May 31, 1925, with t3pical history of biliary colic Her past history was quite 
negative except for an appendectomy performed 111 1901 A barium enema was given 
and the plates were reported as showing the lumen of the descending colon to be saw- 
toothed in appearance owing to the presence of diverticula 

This case was classified m Group B — chronic diverticulitis without complication or 
perforation 

Case XXIX — S S , female, fifty-one years of age, was admitted to the hospital 
March 14, 1926, with a vague gastro-mtestinal history of having had attacks of fullness 
and flatulence associated with a definite feeling of distress but without any real pain or 
cramps Physical examination was essentially negative 

A gastro-mtestinal barium series was completed and at the twenty-four-hour period 
the caput of the cecum was still filled and the appendix irregularly outlined There are 
111 the sigmoid a number of rounded shadows irregularly filled with barium indicating 
diverticula 

This case was placed in Group B — chronic diverticulitis without perforation or 
complication 

Case XXX — W B, male, fift3-tvvo 3 ears of age, was admitted to the hospital 
March 19, 1916, with the history of increasing constipation of two and a half years’ 
duration Previously the bowel movements were regular but the stools small With 
a diet and the use of mild cathartics he was afforded some temporary relief For the 
past month he has had attacks of vague cramp-like pain across the lower abdomen and 
more especially in the left lower quadrant He also states that his abdomen has 
increased in size Physical examination is essentiallv negative except for some slight 
tenderness in the left lover abdominal quadrant 
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Lapai otomy Pci jot tiled — The upper part of the sigmoid for about four inches was 
markedly thickened and hard and the mesocolon infiltrated with hard nodules The 
entire large bowel as far back as the ciecum was markedly thickened and distended 
Resection of the sigmoid with subsequent anastomosis of the distal portion of the bowel 
to the ciecum Drain inserted to the site Comalescence entirely satisfactory 

Pathologic report (Path No 19,727) was diverticulitis of the sigmoid colon with 
stricture of the colon Grossly, the specimen consists of a portion of the sigmoid colon 
about fifteen centimetres opened longitudinally A little above the middle of its length 
is a constriction , and at this point the bowel measures four centimetres in inner circum- 
ference, the normal circumference being about ten centimetres In the middle of the 
constricted part is a narrow opening that leads into a narrow diverticulum Micro- 
scopic examination of the diverticulum wall shows it to be lined with granulation tissue 
that is infiltrated with numerous plasma round cells, cosinophiles and in some places 



Fig 8 Fig 9 

Fig 8 — Radiograph of Case XWII Chronic diverticulitis without perforation or complication 
Tilm No 80 203 shows a large number of diverticula filled with barium in the course of the descend 
ing and sigmoid colon 

Fig 9 — Radiograph from Case XWV Chronic diverticulitis without perforation or complies 
tion Treatment was conservative Baiium enema reported (No 96957) that the colon filled com 
pletely but from the junction of recto sigmoid upward to tile lower descending colon there is a 
narrowing and irregularity of this region The bowel is quite saw toothed and suggests an early 
diverticulitis 

many polymorphonuclear leucocytes The section of the sub-mucous tissues taken at 
the point of constriction shows similar inflammatory changes 

This case was placed in Group E — diverticulitis with stenosis 
Case XXXI — H K , male, fifty-two years of age, was admitted to the hospital 
July 17, 1917, with a vague gastro-intestinal history Full details were not obtained 

Lapai otomy Pet formed — At operation there was a mass the size of a walnut found 
m the wall of the descending colon Two loops of small intestine were found to be 
adherent to the mass and were freed The mass was excised and the defect repaired 
Cigarette dram placed to the site 

Pathologic report (Path No 21,470) stated diverticulitis of the descending colon 
Microscopic sections show a portion of the mucosa with evidences of a catarrhal inflam- 
mation round-cell infiltration of the sub-mucosa, musculans and the adjacent fat tissue 
This case was placed in Group D — chronic perforated diverticulitis with abscess 
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Case XXXII — D S , male, sixty-seven years of age, was admitted to the hospital 
December 17, 1925, with a rather indefinite history of flatulence and attacks of indi- 
gestion of se\cn months’ duration He stated that for the past seven months he had, on 
occasion, been constipated but did not relate his present feeling of weakness to that 
factor He appeared a chronically ill man, with some enlargement of the liver and some 
loss of weight Examination othenvise negative 

Routine barium enema showed that in the course of the descending and sigmoid 
colon there were a large number of diverticula filled with barium (See Fig 8 ) 

This case was placed in the Group B — chronic diverticulitis without perforation or 
complication 

Case XXXIII — M L, female, fiftv-three years of age, was admitted to the hospital 
in Ma\, 1925, w'lth the complaint of generalized abdominal cramps of two weeks’ dura- 
tion Onset of her illness was rather vague in character and w»as accompanied with 
some flatulence and constipation Physical examination w r as quite unsatisfactory owing 
to the obesit\ of the patient, though 111 the left low'er quadrant of the abdomen there 
was some tenderness Barium enema disclosed a diverticulitis of the sigmoid with a 
filling defect similar to that produced by a carcinoma 

Lapai otomv Pajonncd — On opening the abdomen, the sigmoid and uterus presented 
as a single mass Necrotic tissue was encountered to the left of the sigmoid in a cavity 
about two inches in diameter No radical procedure was deemed advisable and a drain 
was placed at the site of the abscess cavitj 

Her convalescence w r as entirely satisfactory and she w r as discharged from the 
hospital 

She returned to the hospital one 3 ear later and a follow-up barium enema was 
taken at that time (Ma\ 28, 1926) This w>as reported as diverticulitis of the sigmoid 
There is no filling defect to be found in the sigmoid though there is still some spasm 
of the sigmoid present 

This case was placed in Group D — chronic perforative diverticulitis with abscess 
Case XXXIV — H O, female, forty-two years of age, was admitted to the hospital 
June 1, 1925, with a history of attacks of low'er abdominal pain associated with some 
flatulence of five 3 ears’ duration She states that she has never passed any blood in her 
stools nor has she ever been constipated There is slight tenderness in the right lower 
quadrant of the abdomen 

Barium enema show'ed the sigmoid passed to the left and W'as situated just beneath 
the crest of the ilium It W'as elongated and redundant and took a transverse course to 
the right iliac fossa where it joined the descending colon In the course of the sigmoid 
and the descending colon w'ere several diverticula visualized by the enema The caecum 
w r as large and not fixed 

Laparotomy with appendectomy Post-operative course entirely satisfactory She 
was discharged on her eleventh day after operation 

She was seen at the follow-up clinic October 4, 1925, and the note made that her 
condition was excellent , scar was healed, firm and painless She had to take a cathartic 
every two or three days Had no complaints 

This case was placed in Group B — chronic diverticulitis without perforation or 
complication 

Case XXXV — G L , male, thirty-six years of age, was admitted to the hospital 
December 21, 1926, with the complaint of pam m the hypogastrium and in the region of 
the umbilicus of four weeks’ duration The pam w'as not localized but seemed to radiate 
to his hips and was accompanied by some tenesmus He at no time passed any blood 
Physical examination negative except for a mass said to have been felt above the prostate 
in the posterior rectal wall and seemingly attached to the sacrum 

Barium enema revealed the colon filled normally and completely but from the 
junction of the rectum and sigmoid upward to the low'er descending colon, a definite 
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narrowing and irregularity of this portion Area quite saw-toothed and is characteristic 
of an early diverticulitis (Fig 9 ) 

This case was placed in Group B — chronic diverticulitis without perforation or 
complication 

Case XXXVI — E W, female, forty -three years of age, was admitted to the hos- 
pital Ma} 25, 1927, for the first time, with the complaint of pain and the presence of 
a palpable tumor in the lower abdomen just above the pubis She stated that for the 
two-weeks interval preceding her entrance to the hospital she had noted a fullness in 
the low r er abdomen associated with some burning pam at the site of the fullness She 
had not been constipated but had had the sensation of incomplete evacuation following 
her bowel movements Attacks of flatulence on occasion A mobile mass could be felt 
in the suprapubic region 

Lapai otomv Pcijonncd — Operation revealed, in addition to multiple fibroids of the 
uterus, a perforating tumor of the sigmoid This mass occupied the lower portion of 
the sigmoid flexure and was adherent to the parietal peritoneum There was also a 
partial constriction of the sigmoidal lumen There were no perceptible surrounding 
hmph-node involvements A supravaginal h) stercctoim and a first-stage Micuhcz’ opera- 
tion were performed Five davs later (Maj 31, 1927), the second stage of the Micuhcz’ 
operation was done 

Her post-operative course was storm} A posterior colpotomv was required for 
the evacuation of a collection of purulent material 111 the cul-de-sac of Douglas A trans- 
fusion of 500 cubic centimetres of whole blood was given Anti-luetic treatment was also 
instituted She was allowed home on the fortv -third post-operative dav and was to 
return at a later date for the closure of the intestinal fistula (Third-stage Micuhcz’ ) 
Re-admitted to the hospital three months later (August 2, 1927) at which time 
a closure of the draining fistula was performed Subsequenth the fistula re-opened and 
she was allowed home on the twenty -second dav after operation She was seen in the 
follow-up clinic October 15, 1927 Her condition was ver> satisfactor} The fistula had 
not closed but the discharge was constantly decreasing m amount and she was having 
normal bo\vel movements She reported again in December, 1927, as being in excellent 
health Had gained 111 weight Sinus was not completelv closed Condition satisfactorv 
Pathologic report (Path No 35958) was Chronic perforation of the sigmoid colon 
Gross!}, the specimen consists of a short segment of colon, the wall of which is infil- 
trated with lipemorrhage There is also some mflammator} reaction in the fat Micro- 
scopic examination revealed ulceration and mflammatorv reaction in wall of the gut and 
in the surrounding fat 

This case was placed in Group D — chronic perforative diverticulitis with abscess 
formation 

Acknowledgment — The authors wish to express their appreciation to Dr Eugene 
Pool for his kindness in permitting them to use the cases from the Second Surgical 
Division of the New York Hospital , to the Rontgenologic Department for their excel- 
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BACTERIOPHAGE IN SURGERY OF THE COLON AND RECTUM 

By Emmet Rixtohd, M D 
of San FnvNcisco, Cal 

Acknowledging a certain susceptibility to the contagious enthusiasm 
of d’Herelle for the clinical application of bacteriophagy, and having been 
inoculated in listening to d’Herelle’s Lane Medical Lectures m 1928, we have 
looked to the bacteriophage with some degree of hope as a possible resort 
in some of the terrible problems of infection that every now and then confront 
the suigeon 

We aie fortunate in having in Stanford University a so-called Bacteri- 
ophage Research Laboratoiy, of which Professor E W Schultz is director 
Part of the reseaich work of the laboratory is in the application of bacteri- 
ophagy in the field of clinical medicine, and the laboratory offers its services 
111 determining the susceptibility to lysis of bacterial cultures sent by 
physicians 

The various kinds of bacteria 111 the culture are plated and each kind of 
bacterium is inoculated with a drop of bouillon suspension of a number of 
phages known to cause lysis of bacteria of the same sort and note made of 
the particular ones which cause most active lysis of the culture and a suspen- 
sion of this particular phage or group of phages is furnished the clinician 
For this service a nominal charge is made to assist in the support of the 
laboratory 

One reads in the literature such enthusiastic reports of clinical response 
to treatment by bacteriophage in so wide a variety of infections that if one 
belongs to the more confiding portions of the medical profession he is 
tempted to look to bacteriophage almost as a panacea foi all bacterial ills, 
and yet when one talks with his friends he hears such discouraging reports 
and learns that one after another has given it up after conscientious trial 
that he wondeis just where the virtue and truth he Is it blind enthusiasm on 
the one hand or faulty technic on the other ? Before essaying a final verdict 
and although the buiden of proof is on the advocate of any new therapeutic 
measure, the critic can have no standing in court until he can show that his 
errors of technic have been eliminated 

We are told that in certain diseases, eg , cholera, bactenophage therapy 
is almost specific At least, d’Herelle would claim almost 100 per cent , 
others (witness reports from Egypt from British sources) would assign 
a very much smaller percentage However, a strong case is made out for 
the value of bactenophage therapy Yet, in other affections, the very con- 
trary obtains 

Under these circumstances, items of individual experience, no matter 
how modest, may become useful contributions 
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One important field in surgery in which there is great need for some 
effective anti-bactenal agent is the suigery of the colon, because of the high 
moitality of operations on the large intestine, especially as compared to the 
risk of similar operations on the stomach and small intestine In addition to 
circulatory and mechanical peculiai lties, the difference is due largely to the 
fact that m the stomach and small intestine the bacteria in their contents 
aie ordinarily m, 1 datively attenuated culture, while in the large intestine 
the bactena are not only more numeious and of greatei vanety of sorts, but 
also more active Given this suggestive explanation the problem is how to 
lessen the vnulence of the bacteria of the contents of the colon and rectum 
Eailiei and more accurate diagnosis and more rational preparation before 
opeiation, getting rid of bloody and mucoid contents by judicious catharsis, 
as well as improved operative technic, have matenally lessened the mortality 
m opeiations on the colon and rectum, but there is still much to be desired 
The mortality is still too high and in patients who survive operation, con- 
valescence is often outrageously long 

Senously complicating is the fact that in the large bowel, in addition to 
the gieat variety of aerobic bacteria ordinarily inhabiting the large bowel, 
there are often anaeiobes occasionally of exceedingly virulent sorts While 
the Welch Bacillus, eg , may in puie cultuie or m certain combinations be 
comparatively innocent, m combination with resistent stiains of colon Bacilli 
or active streptococci, it increase the usk enoimously — as in the following 
case 

A powerful middle-aged man, a fireman, woke early one morning, as he said, 
with “his piles hurting him ” In fourteen hours a streak of blank, gangrenous, gas- 
filled tissue extended from the anus to the left axilla with gangrene of scrotum and 
penis , death m forty-eight hours m spite of incision from one end to the other of 
the discolored area The atrium of infection was a small ulcer in the anus 

Again, m the case of a young woman who m an automobile accident, after having 
both legs broken — fractures compound — landed m a sitting position on a boulder in 
a creek bed The right ischium cut through the skin and was broken The open 
wound was beside the anus and when patient arrived at hospital twenty-four hours 
later, the wound was found to be black and to contain gas of characteristic odor 
The Welch Bacillus w'as recovered The obviously gangrenous tissue was excised, 
the wound irrigated with peroxide of hydrogen and painted with mercurochrome, this 
followed by subcutaneous injection of Mulford’s poly-anaerobic antitoxin given sub- 
cutaneously and ioo cubic centimetres in 500 of salt solution intravenously The patient 
recovered 

Whether it is established or not that the people of India who bathe m 
the Ganges and drink of the waters live by virtue of the destruction and 
attenuation of the bacteria by the multifarious bacteriophages with which the 
sacred waters abound — whether bacteriophage deserves the credit for the 
survival of the human race through the centuries befoie the practice of 
what we call sanitation — or whether bacteriophage is the answer to an 
American lady on a boat on a Holland canal witnessing the emptying and 
washing of pots-de-chambre and milk pans and the family linen in the 
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watcis of the eanal who lemaikcd that “the canals of Holland would scan 
altogether to disprove the germ theory of disease,” there is much promise 
that a rational administration of bacteriophage may be useful — even effec- 
tive — in controlling infection with the bacteria of the colon 

But the pioblem of baetenophage therapy is not as simple as one might 
suppose It is not enough to take any phage and administer it to the sick 
man by mouth or hypodermically or locally To be effective the phage must 
fit it must be “matched,” i c be shown to cause lysis in the particulai cul- 
ture and stiain of bacteria in point One great defect, therefore, in the 
practical application of bacteriophagy to clinical problems, is the time re- 
quired to seek out by trial in the laboratory an active phage for the particular 
case, for in many such as they occur clinically delay is disastrous 

Then d’Herelle and others have demonstrated that not only do different 
phages exhibit different degrees of activity, but the individual phage may 
lose its potency, or on the other hand it may have its potency increased at 
will by replanting m suitable bacterial cultures 

Again, since most bacteriophages known have been isolated from the 
intestinal contents or from sewage, it may be taken for granted that any 
individual phage has been living in the intestinal contents in symbiosis with 
the bacteria — developing, then, a sort of mutual relation with potency so 
adjusted to the resistance of the particular strain of bacteria as to set up a 
sort of balance so that the bacteria are kept in check but not destroyed 
Moreover, the bacteria by long association with bacteriophage of perhaps 
low virulence have acquired new' resistance to the activity of the phage There 
are individual cultures of common bacteria, even strains of otherwise suscep- 
tible cultures which are strongly resistant to bacteriophage 

All this is tiue to an almost unbelievable extent m relation to the colon 
Bacillus — if one can speak of “the” colon Bacillus — a matter which is of 
supreme importance when attempting to control colon Bacillus infections in 
surgical operations either m prophylaxis or after wound infection has 
occurred 

Much of the practical difficulty m therapeutic use of bacteriophage and 
particularly in colon infections is the fact that time is often of supreme im- 
portance witness the perforated appendix, perforation, operative or otherwise 
in diverticulitis — where the delay of three or four days necessary to pro- 
cure a matched phage may be fatal — a circumstance which not only seriously 
limits the clinical value of bacteriophage therapy, but would seem to relegate 
it to the field of chronic colon Bacillus infections But here it would seem 
to be of distinct value, e g , in chronic, even ulcerative colitis 

In acute infections, then, if treatment by bacteriophage is to be attempted, 
we are obliged to resort to blind application of mixtures of phages which 
have shown themselves active in causing lysis in a variety of strains of the 
colon Bacillus in the hope that one of them may “fit ” 

M hile, therefore, there is the possibility that a suitable phage may be 
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found foi a particulai case, othei proven methods of treatment must be 
used just as if bacteriophage had not been discovered 

If bacteriophage has been used together with other means of treatment 
and the infection is overcome, one is, of course, in doubt as to what bene- 
ficial effect, if any, is due to the activity of the phage In other woids most 
of the clinical phenomena which may be ascribed to the activity of bacteri- 
ophage are often brought about by other means, such as evacuation of 
abscesses, drainage, the use of mercurochrome solutions, etc It requues, 
therefore an immense volume of such clinical evidence properly to estimate 
the ci edit due the phage 

It is well known that strains of colon Bacillus vary greatly m then 
susceptibility to lysis by particular bacteriophages even from one extreme 
to the other, some being so resistant that no phage in such a large collection 
as is kept alive m the Stanford Bacteriophage Research Laboiatoiy will 
cause any degree of lysis 

On the other hand, not only do different phages vaiy in their activity 
m causing lysis of the same strain of colon Bacillus, but even an individual 
phage may be most erratic in its behavior — e g , failing to cause lysis of a 
particular strain 01 strains of colon Bacilli, but effective in causing lysis in 
distantly related or even unrelated bacteria 

Carcinoma of the colon and rectum is not only the most fiequent and 
most senous disease of the large intestine, but it embodies most, if not all, 
the bacteriologic phenomena which obtain to a lesser degree m practically 
all other diseases of this organ which are susceptible to surgical attack, so 
that, if the problems of the operation for cancer can be solved and the 
operation be made safe, the same technic will solve the problem of other 
less serious morbid processes 

The mortality of the operation of excision of carcinoma of rectum and 
sigmoid is high but if the patient survives the operation he has a good chance 
to escape lecurrence and remain well, for the simple reason that adeno- 
carcinoma of the intestine ordinarily metastasizes slowly 

Barring then, the occurrence of metastasis before operation, excision 
cures m a larger percentage of cases than in carcinoma of other organs 
Cure, therefore, of carcinoma of the colon and rectum by operation is largely 
a matter of technic The great danger is infection, for there is no reliable 
means of resecting the colon without some degree of soiling 

In carcinoma of the colon and other ulcerative conditions, peihaps with 
bleeding and with obstruction, a great variety of organisms may find suitable 
living conditions and have their virulence so increased as to furnish a most 
senous danger It is for this ieason that m carcinoma, for example, modern 
technic requires complete emptying of the intestine before operation is 
undertaken, often impossible without preliminary colostomy or csecostomy 
(preferable in many cases) 

One of the worst complications is the presence of virulent streptococci 
against which there are few active bacteriophages 
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When one receives from the laboratory a suspension of bacteriophage, 
what is it that is delivered ? Actually it is a quantity of bouillon m which 
bactena have been giown and bacteriophage added, which phage is sup- 
posed to have, and ordinarily has destroyed all the bacteria To guard 
against possible failure of complete lysis of the bactena m the culture, and 
to prevent the application to the wound or hypodermically of virulent organ- 
isms, the bioth is passed through a Chamberlain filter which normally 
catches bactena but passes the smaller bacteriophage It is conceivable that 
there is here a danger from the occasional inefficiency of the Chamberlain 
filter This dangei is known to be small, but it may be real 

Phage suspensions therefore, before use should be limpid clear and be- 
fore delivery a poition of the batch should be centrifuged and examined, 
even cultuied, for the presence of bacteria 

The vehicle, broth, originally contains a certain amount of proteid, and 
unless this proteid is entirely destroyed (it usually is), it may give rise to 
proteid shock 01 anaphylactic phenomena which, in a patient weakened by 
sepsis, may be serious Therefore, only small amounts may be injected 
subcutaneously, 2 to 3 centimeties, and the intravenous use, justified only in 
desperate conditions, but there most dangerous for the reasons stated, would 
best be avoided until the problem has been more completely worked out 
In a case recently leported by a colleague, that of a child suffering from 
serious staphylococcal osteomyelitis, after repeated intravenous injections 
of phage suspension the child recovered and the osteomyelitis speedily cleared 
but the injections were followed by shock and rise of temperature to 106° F 
so one wondeis as to the safety of the piocedure 

Because of the Agnation in activity of bacteriophage in relation to the 
variety and strain of bacteria, results may be expected only from the more 
active strains of bacteriophage and expenence bears this out Moreover, 
experience shows that bacteriophage notwithstanding its extreme penetrat- 
ing capacity, is more reliable when administered in considerable amounts 
locally than when given subcutaneously 

And again the effect is often only temporary Perhaps not enough 
emphasis has been placed on the value of repetition of the administration 
at not too long intervals until recovery 

The following cases, too few to wairant conclusions, are nevertheless 
suggestive 

Case I — A N, aged sixteen Acute / ’cifoiatmg appendicitis, mound infection, 
pelvic abscess Six dajs after operation drainage of foul pus Leucocytes 21,000 to 
25 000, go per cent polj morphonuclears One cubic centimetre suspension of stock bac- 
teriophage known to be active against colon Bacilli injected into the arm, four cubic 
centimetres, into the peritoneal cavity between adherent coils of intestine Two da\s 
later pelvic abscess was opened in left groin evacuating 500 cubic centimetres of thin 
foul pus, mixed culture of B coll and non-h'emolytic streptococci Drainage profuse 
and continuing Four cubic centimetres of matched bacteriophage (anti-colon bacillus 
phage) injected into wound In forts -eight hours drainage markedh less, odor notablj 
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less, the change too marked and too rapid not to warrant at least some credit being 
given to the phage 

Casr II — \V M, a man aged fifty-three, pcifoiativc appendicitis Leucocytes 
21,200, 87 per cent poly morphonuclears, with localized abscess January 14, 1930, 
drainage, evacuating 6 ounces of very muddy pus January 24, rise of temperature 
to 103°, pulse no, leucocytes 30,000, 82 per cent polvmorphonuclears Large pelvic 
abscess opened suprapubically Drainage continued Culture showed Gram-positive 
cocci, pure growth of staphylococcus albus February 15 matched bacteriophage in- 
jected 1 cubic centimetre m arm, 2 cubic centimetres ' into wound, followed by 

slight rise of temperature Thereafter highest temperature was 3 7 2 0 C Drainage 

rapidly ceased It seemed that the bacteriophage had pretty definitely had a favorable 
influence on the wound No further abscess developed 

CAsty III — H, aged si\ty-two A small catcinoma of the icctum, too small to 

have produced obstruction Apparently a most favorable case for cure February 13, 

1930, operation, colostomy and local excision of the rectum by combined abdominal and 
perineal route Exploration of the abdomen showed two tiny nodules on the posterior 
surface of the liver, inaccessible for removal for histologic purposes Annoying in- 
fection of the abdominal wound occurred Culture made Culture showed mixed growth 
of B Coh and staphylococcus aureus, the former predominating In the bacterio- 
phage research laboratory B coh in several varieties determined by their sugar reac- 
tions were isolated and a variety of other bacteria, Gram-positive cocci and Gram- 
negative bacilli February 20, seven days after operation, x cubic centimetre in deltoid, 
4 cubic centimetres in rectal wound, of polyvalent anti-R coh phage Two hours later 
several chill with sharp rise of temperature for a few hours Temperature thereafter 
normal Convalescence normal — at least there was no further inflammatory trouble 
March 7, matched anti-B coh bacteriophage 5 cubic centimetres instilled into wound 
March 8, ditto Notwithstanding perforation at the suture line in the hollow of the 
sacrum, the wound healed without serious inflammation March 25, 1931, operation for 
closure of the colostomy permitted a second abdominal exploration The liver being 
found to contain many metastases, the colostomy was not closed 

Case IV — P D, age sixty-three Caicmoma of the sigmoid colon with complete 
ohsti action, no bowel movement for nine days Preliminary colostomy February 14, 
1930, tumor removed, end-to-end anastomosis, normal wound healing March 4 operation 
for closure of the colostonry Gut freed, closed with two rows of linen sutures with 

additional safety sutures of chromicized catgut Region of suture line in intestine 

painted with mercurochrome Three days later wound broke down, had to be opened 

Five cubic centimetres matched anti-colon phage suspension instilled into wound, slight 

chill, temperature to 102° F for a few hours March 8 ditto, not followed by reaction 
It was difficult to assign any very definite effect to the bacteriophage Convalescence pro- 
tracted but now, a year after operation, patient is enjoying robust health 

Case V — P M, a fat man of fifty Acute dwei ticuhtis, not ruptured June 28, 
1929, an immense ventral hernia on the right side of abdomen repaired Through a 
large McBuiney incision on left side a tumor mass in the mesentery of the sigmoid 
was exposed near the brim of the pelvis It was impossible to draw the mass up into 
the wound Since there was no perforation, no peritonitis, nothing suggestive of carci- 
noma, no tumors in liver, cigarette drains were introduced to the region of the mesen- 
teric tumor and led out of the incision July 1 abscess broke spontaneously and dis- 
charged through the abdominal wound Culture showed many bacteria of various types 
including Gram-negative bacilli of the B coh group as well as long chains of strep- 
tococci, large Gram-positive bacilli and Gram-positive cocci m pairs The colon bacilli 
seemed to be most numerous July 8, patient was deeply septic, leucocytes 15,000 to 
21,000, 82 per cent polymorphonuclears , irrational at times, frequent liquid stools, dis- 
charge continued foul 

July 12 matched bacteriophage (anti-B coh ) x cubic centimetre injected hypo- 
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dcrinictlly 111 arm, 4 cubic centimetres instilled into wound A few hours liter the 
temperature which had averaged between ggy 2 0 and ioof 4 ° for a week, rose to 102° 
on two successive evenings, and thereafter slowly subsided 

July 17 bacteriophage 5 cubic centimetres instilled into wound This was followed 
by a similar rise of temperature for three nights after which the fever subsided and 
remained normal 'I he phage used was stock-pooled eoli phages Nos 1 and 2 of the 
Stanford Liboratory which on first two passages gave but incomplete lvsis On the 
third passage the lysis w r as complete It W’as this filtrate that was injected The 
discharge rapidly ceased, patient was out of bed five da\s later August 5 left hos- 
pital The recovery w r as so prompt after the injection of the phage that it seemed 
more than evident that the phage desen ed much credit 

Case VI — V T, age se\enty-one An immense abscess filling pelvis and loit’ci 
abdomen X-ray examination impossible because barium could not be induced to pass 
be\ond the rectum Temperature normal, leucocytes 9,000, November 13, 1930 Opera- 
tion evacuating more than a litre of four mucopurulent material, probably due to 
slow perforation of a diverticulum although carcinoma could not be excluded Culture 
gave only a few Gram-negative bacilli Culture showed B Colt Lysis was complete 
with polyvalent anti-coli bacteriophage mixture No 18 of the Stanford Laboratorv 
November 18 and 19 2 cubic centimetres of this phage suspension were injected hypo- 
dermically, several cubic centimetres instilled into the wound Slight rise of temperature 
100K for two days There was a very marked and almost immediate change in the 
character of the discharge In particular the foul odor almost completelv was de- 
stroyed Four days later, however, there was again a rise of temperature and pulse 
rate Otherwise than the change in the discharge there was no assignable effect of 

the phage Liver or subphrenic abscess developed, patient became deeply septic in 

spite of further opening and drainage Patient gradually went down and died Februarv 
18, 1931 The phage was used once or twice subsequently towards the end of the 1I 1 - 
ness In this case it would seem that the phage was not given a fair trial It should 

have been used many times instead of twice early m the illness 

Case VII — G T , aged fifty-seven Immensely fat An acute divcrticuhtic abscess 
in the mesentery December 27, 1928, operation by another surgeon showed abscess 
size of a hen’s egg in the mesentery' of the sigmoid Next day the abscess was opened 
and the intestine opened also, as in colostomy Three months later an attempt made 
to close the colostomy The wound broke down 

March 23 stock phage, not matched, instilled into wound No noticeable effect 
March 28 pus containing a variety of bacteria B colt were isolated B coh phages 
were tested but gave only partial lysis Complete lysis was given by a phage recentlv 
isolated from sewage Matched phage 2 cubic centimetres intradeltoid Some instilled 
into the wound No noticeable effect The colostomy remained open and two and 
1 half years later a second attempt was made to close it It might have been well to 
have made culture from the patient’s intestinal contents isolating the principal bac- 
teria and to have tried to have found phages which would be active against them How- 
ever, having on hand a quantity of anti-R coh phage from the previous case (Mrs V T ) 
several cubic centimetres of this were poured into the would before closure A ful- 
minating infection followed A gangrenous streak the width of one’s hand rapidly 
formed and led from the wound around the flank as far as the mid-line Culture showed 
a variety of organisms, B coh and lion-h-emolitic streptococci predominating The 
latter failed to grow on sub-cultures, no Gram-negative bacilli were found suggesting 
anaerobes, nor was there growth 111 anaerobic culture Cultures of the B coh were sub- 
jected to the polyvalent anti-coli mixtures There was no ly r sis of any culture, the 
bacteria being completely resistant to the phage There seemed no use, therefore, in 
administering the phage at this time In spite of wide incision, the gangrenous process 
extended and patient succumbed sixteen davs after the operation 

This case brought up the interesting question as to whether the colon bacilli had 
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become resistant to bacteriophage because of the inoculation of the phage two years 
before This seems unlikelj, but one does not know 

These cases, being but seven, are useful merely as illustration of the diffi- 
culties of admmistiation of bacteriophage therapy in B coh infections 
lather than of any very positive or beneficial effect In several of them it 
seemed only fan to give the phage some of the credit for the clinical im- 
provement w Inch followed quickly upon its administration, such as changes 
in the character of the discharge, lessening of odor, etc In the other cases 
the phage completely failed as far as our observations could go In nearly 
all of the cases the administration of the phage was followed by a temporary 
rise of temperature repeated next evening The cases which showed most 
marked improvement were of sufficiently long- duration to be classed as 
chronic One cannot say that in any of the cases a life was saved by the 
phage, but it is very clear that it utterly failed in two, m one aftei some 
favorable promise, the other because of the infection with a phage-resistant 
bacterium, nothing could be expected from bacteriophage therapy Still, 
it must be acknowledged that in none of these cases w as bacteriophage therapy 
given a really fair clinical trial None, e g , had the administration repeated 
often enough to get full or lasting effects 

The question of the use of bacteriophage in prophylaxis preliminary to 
resections of the colon needs investigation It is conceivable that matched 
phages found to cause lysis of cultures of the intestinal bacteria m the case 
in which it is proposed to remove the colon, eg, m carcinoma, might be 
piepaied before hand and used at the time of operation, being applied directly 
to the suture line of the intestine as well as by mouth before operation and 
intramuscularly In several cases I have instilled bacteriophage suspensions 
into the free pentoneum in the region of an intestinal suture line and in 
none did peritonitis follow Of course, in such use, or hypodermically or 
especially intravenously, only phage suspensions which have been tested for 
the presence of bacteria, and to the eye are absolutely clear, may be used 
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DIVERTICULITIS AND SIGMOIDITIS 

Be Carl Eggers, M D 
of New York N Y 

These two conditions are secondaiy to the presence of diverticuli in the 
wall of the sigmoid, so-called diverticulosis A distinction is made because 
in some patients no gross diverticuli are visible, eithei by X-ray or on the 
operating table, and one finds only a thick-walled, red, oedematous sigmoid 
Nevertheless the same etiologic factor is present in both 

Diverticulosis of the sigmoid and colon is usually looked upon as a rather 
innocuous condition to which little attention has to be paid It is considered 
to be interesting rathei than impoitant The etiology of the condition has 
aroused a great deal of curiosity and various e\planations have been offered 
for their origin That they are acquired false diveiticuh seems well estab- 
lished They increase in frequency as age advances, most of them being 
observed between fifty and seventy It seems to be some change in the wall 
of the gut, perhaps due to stretching of a weakened muscular wall which 
allows these small hud-like projections to prolapse As long as the}' empty 
legulatly they pioduce no symptoms at all, or at most a slight feeling of 
fulness and discomfort with gas distension Stagnation, however, may 
easily occur m these little pockets and it is this which makes them visible 
on Rontgen-ray films (Fig i ) In case this stagnated material becomes 
putrefactive and causes irritation a group of symptoms is initiated which 
require medical or surgical attention It is this class of patients with which 
this paper is concerned 

Although diverticuli may be piesent along the entire course of the colon 
usually only those in the sigmoid produce symptoms This is probably due 
to the narrow lumen and the frequency of stagnation at this point In what 
proportion of cases, with acquired diverticuli of the colon and sigmoid patho- 
logic changes occui which produce symptoms, is difficult to say, largely because 
we have no accurate statistics as to the frequency of diverticulosis In some 
hospitals it has been observed much moie often than m otheis Haines 1 states 
that during the yeai 1925 one case of acute diverticulitis with perforat on 
was observed in the Cincinnati General Hospital and that during the years 
1915-1925 two cases with diverticulosis were found at autopsy Since he 
states that the hospital admits 10 000 cases annually, of which number 20 
per cent are surgical, this records only thiee cases in 20,000 patients New- 
ton 2 on the other hand reports foity-four cases of proved instances of 
diverticulosis and diverticulitis 111 56,000 cases admitted, to the Petei Bent 
Brigham Hospital, Boston, over a period of fourteen years This means one 
case in about 1,300 patients William J Mayo 1 states that lecords at Ins 
clinic show a total of 2 139 cases of diverticulosis Among 31 S38 X-ray 
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examinations of the colon for geneial diagnostic purposes, 1,819 cases showed 
diveiticuh, 01 571 pei cent Of the 2,139 recorded cases of diverticulosis, 
active divei ticuhtis was piesent m 696 at the time the patients were ex- 
amined Doctor Mayo is of the opinion that in about 12 per cent of the 
cases with divei ticulosis acute diverticulitis will develop As to throwing 
some light on the fiequency of divei ticuhtis as compared with carcinoma of 
the sigmoid, it may be stated that during the same period 111 which 696 cases 
of diverticulitis weie obseived at the clinic, there weie 2,354 cases with 
caicmoma of the sigmoid 



Fig 1 — Large palpable tumor in case of diverticulitis which subsided spon 
taneously Observed during two attacks at intervals of four years 


Depending on the degree of involvement of the affected portion of sig- 
moid, the symptoms may vary from irritation to the most severe degrees of 
inflammation or obstruction The symptoms are not due to the mere presence 
of diverticuh, but to complications associated with them Impaction alone 
will give rise to painful spasm, letention of gas, perhaps constipation or 
diarihoea Continued impaction will lead to ulceration and infection and 
may result in perisigmoiditis Although the infection will usually empty 
tlnough the lumen of the diverticulum into the gut, it may perforate exter- 
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nally and lead to abscess formation or peritonitis It may dissect between 
the layers of the wall of the sigmoid until a large segment becomes involved 
forming a palpable tumor Frequently, adhesions are formed to the ab- 
dominal wall, the bladder, 01 loops of small intestines, and these may lead 
to perforation into one or the other viscus with resulting internal fistulas At 
times the blood-vessels of the wall may become thrombosed, resulting in 
necrosis with perforation, 01 a pylephlebitis may extend to the liver The 
cellulitis of the wall of the sigmoid itself may lead to obstiuctive symptoms 
or adhesions of surrounding loops of gut may produce angulation and ob- 
struction There is no limit to the serious surgical complications v Inch may 
result from acute sigmoiditis or diverticulitis 

It is possible to divide the cases clinically according to the pathologic 
changes and the course they are following into 

1 Simple diveiticuhtis and peridivti tiuihtis which subsides without 
operation 

2 Diverticulitis with complications lesulting fiom perfoiation such as 
abscess, gangiene peritonitis and fistulre 

3 Diverticulitis resulting in intestinal obstruction 

4 Diverticulitis associated with carcinoma 

The patients belonging to gioup one are in a way the moie intei estmg 
from a diagnostic standpoint The symptoms may be mild or they may be 
so severe as to be alarming Some of these patients complain only of pain 
over the left lower abdomen, sometimes abdominal cramps, gas distension, a 
feeling of spasm, with associated constipation perhaps alternating with 
diarrhoea 1 hey are not acutely ill On examination one may find some 
tenderness along the sigmoid, but nothing else In othei patients the pain 
may be sharp in character and shoot thiough the lower left abdomen, and 
one may find consideiable tenderness over that legion Then there is a 
group of cases in which the symptoms are more distinctly of an inflammatory 
nature The pain may be very severe, the patients sometimes state they 
feel as if they are going to die A condition of shock may be present 
There is definite tenderness and rigidity over the left lower abdomen and 
frequently in the suprapubic region There is a use of temperature, perhaps 
to ioo° oi ioi°, and blood examination shows leucocytosis Cramps vomit- 
ing, and urinary symptoms may be present Very often there is a palpable 
tumor which may extend upward as fai as the umbilicus and may be mis- 
taken for an ovanan cyst or tubo-ovarian disease If the symptoms have 
persisted foi some time, there may be loss of weight Bleeding oi discharge 
is uncommon If present, it may suggest carcinoma Experience has shown 
that carcinoma is not often associated with diverticulitis, but nevertheless it 
has to be borne in mind A history of recuri ent attacks rathei than a steadily 
progressive one, as usually found in carcinoma, will help one m reaching a 
correct diagnosis 
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In the moie seveic complicated cases the clinical pictme may be veiy con- 
fusing In the acute suigical emeigencies, which not infrequently present 
themselves in the form of a peiforation or obstruction, the diagnosis may be 
suspected but ma) not be made until the abdomen has been opened In the 
less acute cases on the othet hand the histoiy the symptoms and physical 
signs, and the X-iay may point the way to a collect diagnosis 

X-iay examinations aie of the greatest value One may use a test meal 
01 a banum clysma Sometimes one sometimes the other, gives the better 
pictuies Fiequently the best outline of diverticuli is obtained after evacua- 
tion of a barium clysma (Fig 2 ) At times the changes in the sigmoid are 



Tig 2 Tig 3 

Tig 2 — Showing multiple di\ ei t icul"c in an acute case aftei evacuation of the banum Perforated 

once and later had to be lesected 

Tig 3 — Patient -dmitted with diagnosis of carcinoma of sigmoid Histoiy and presence of one 
diverticulum close to defect aided in the collect diagnosis of sigmoiditis Was not operated on 

difficult to interpret During the acute stage of the disease it is frequently 
not the presence of well-filled chveiticuli which attracts attention, but rathei 
a narrowing of the lumen with spasm and irregular filling defect Carcinoma 
may be suspected and may be difficult to rule out The presence of a 
diverticulum close to the lesion or of diverticuli m other portions of the colon 
may indicate the underlying lesion (Fig 3 ) 

Rcpoit of Cases — This paper is based on twenty-four personally observed 
cases in all of which the symptoms were sufficiently severe to lequire sur- 
gical consultation Some have been under observation for many years, while 
others are of more lecent date Several patients have had only one acute 
attack which subsided under medical treatment while others have been seen 
seveial times with lecurrent attacks After a long period of observation 

651 


CARL LGGERS 


several of these patients finally had to be operated on, while still others were 
admitted as surgical emergencies and had to be operated on at once 

All patients were ovei forty years of age, only five being between forty 
and fifty, seven between fifty and sixty, nine between sixty and seventy, and 
three over seventy 

There were thirteen men and eleven women m this group 
It may be of interest to note that the majority belonged to the rather 
well-to-do class, twenty being private and only four ward patients There 
was, however, nothing in their method of living which could be held re- 
sponsible for the development of symptoms Adiposity does not seem to 
be a factor 

Symptoms and Physical Signs — In order of frequency the following 
symptoms and physical signs were noted 


I 

Pain 

24 patients 

8 Vomiting 

9 patients 

2 

Fever 

18 patients 

9 Obstruction 

8 patients 

3 

Constipation 

14 patients 

10 Perforation 

7 patients 

4 

Palpable Tumor 

11 patients 

11 Urinarj Simptonr 

6 patients 

5 

Cramps 

11 patients 

12 Loss of Weight 

6 patients 

6 

Leucocytosis 

10 patients 

13 Diarrhoea 

6 patients 

7 

Gas 

10 patients 

14 Bleeding 

6 patients 


X Pam was complained of by all and was usually the outstanding symp- 
tom for which surgical aid was sought It varied a great deal from stead)' 
pain situated in the left low'ei quadrant to cramp-like pain associated with 
incomplete or complete obstruction It naturally varied with the existing 
pathological changes In ordinary uncomplicated sigmoiditis or diverticulitis 
with thickening of the w'all of the gut, and perhaps a palpable tumor, the 
pain may not be bad, but it may be extremely severe, cramp-like m character 
and associated with symptoms of shock Patients sometimes feel as if they 
are going to die The clinical picture is an interesting and alarming one, 
and after having been seen several times will aid one in the diagnosis m favor 
of sigmoiditis rather than tumor The pain is apparently due to an intense 
spasm of a segment of gut If perisigmoiditis develops or a perforation 
takes place with resulting abscess or peritonitis, pain and soreness due to the 
involved peritoneum may become moie evident 

2 Temperatures over 99 0 were considered fever Six patients had be- 
tween 99 0 and xoo°, while twelve had over ioo° In the uncomplicated 
cases the fever usually varied between 100° and 101°, while 111 those with 
complications it reached I03°-I04°, or even 105° The higher degrees w r ere 
usually found in patients with perisigmoiditis, or peritonitis and abscess for- 
mation, but it is interesting to note that in two patients with very high fever 
continuing for weeks no peritonitis w'as present There w r as an extensive 
infiltration of the w'all of the gut which in one of them had extended to the 
bladder wall, the mesentery and the abdominal wall All cultures from the 
tumor bed, from the involved lymph-nodes and from inflamed appendices 
epiploica were negative, and no organisms were seen in the smear One 
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piobably has to assume the presence of a phlegmon m the wall of the gut 
which eventually perforates into the lumen We weie able to prove the 
presence of such mtia-mmal abscesses in two of our cases m which a resec- 
tion was done (Fig 4 ) 

3 Constipation is a common complaint of older people and its signifi- 
cance in this condition is not always apparent At times it seems as if con- 
stipation and the associated straining at stool may be one of the causes of 
diverticulosis Certainly constipation and the attendant impaction of fsecal 



Fig 4 — Showing multiple diverticula of descending colon and sigmoid Per 
forated and had local abscess in the wall of the gut 


material in diverticula; may precipitate an attack During an acute attack 
constipation may become a prominent symptom and may suggest obstruction 
It was noted m fourteen of the twenty-four patients 

4 In seveial patients a thickened tender sigmoid could be felt, and in 
nine of the twenty-foui cases there was a definite palpable tumor In several 
patients this tumoi was quite large and in two it extended upward as far as 
the umbilicus A diagnosis of ovarian cyst or tubo-ovarian disease is made 
not infiequently It is the associated intestinal symptoms and an X-ray 
examination aftei a baiium clysma which clears up the diagnosis Of great 
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DIVERTICULITIS AND SIGMOIDITIS 


of the sigmoid, with involvement of the mesenteiy, urmaiy bladder and 
abdominal wall All cultures were negative She eventually lecovered with- 
out any evidence of having had an abscess One may assume the presence 
of an intra-mural abscess which evacuated into the lumen of the gut 

7 Associated with constipation theie is frequently letention of gas with 
chscomfoit, distension and guigling Sometimes it is felt to stick on the 
left side In seven of our patients this symptom became an important one 
Inability to pass gas is of as much significance in th s condition as it is in 



Tic 6 — GeHtinous carcmotm de\eloping aiound a large direr 
ticulum Litei perforated and formed a local abscess 

other forms of obstruction In one of our patients with acute perforation 
into the free abdominal cavity, there was enormous distension with a sensa- 
tion as if he were blowing up 

8 Vomiting occuired in all the patients with complete obstruction as well 
as in several of those inflammatory cases presenting a palpable tumor The 
propel evaluation of this symptom is important, whether it indicate obstruc- 
tion oi be reflex m chaiacter for on that depends in some measure whether 
an operation is to be pei formed or the patient treated consenatnely 
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9 Obstruction may occur and may be incomplete or complete It may 
be due to the mass itself which, by thickening of the wall and hyperplasia 
associated with the inflammation, brings about an incomplete or complete 
obstruction, or it may be due to angulation of Ipops of small gut which have 
become adheient to the inflamed sigmoid 

In five of our cases, obstructive symptoms weie partly due to adhesions 
angulating loops of small gut They could be separated and that element of 
the obstruction relieved In one of them a poition of small gut had to be 
resected In another there were two separate obstructions, one resulting 
from the sigmoid mass, the other from angulated small intestines The 
diagnosis of the two conditions could be made before operation Four 
patients had incomplete obstruction due to the mass itself, and five had com- 
plete obstruction In two of the latter the pathological examination revealed 
an associated carcinoma (Figs 5 and 6 ) 

10 Perforation took place in seven patients In three there was local 
abscess formation In two of these the abscess was plastered against the wall 
of the gut and could be lifted out with the tumor mass, while 111 the third case 
a large abscess developed which contained pus and gas and had to be opened 
externally 

In four patients an acute perforation took place into the free peritoneal 
cavity One of them was drained early and recovered, another was treated 
expectantly for peritonitis without knowledge at that time of the underlying 
cause, and finally recovered, while the other two died 

11 Urinary symptoms were present in six patients Whether in each 
case these symptoms had any definite relat on to the sigmoiditis is not possible 
to state In one female patient the bladdei wall was definitely involved, but 
no perforation had occurred In another female patient there were extensive 
peritoneal adhesions involving also the bladder The other patients were 
men, 111 whom the prostate may have played some lole In one male patient, 
however, the symptoms were sufficiently severe to suggest calculus, and 
X-ray examination with catheterization of ureters was done to rule that out 
In another old patient a diagnosis of carcinoma of the sigmoid with perfora- 
tion into the bladder had been made, but examination showed the colon lesion 
to be a sigmoiditis, and the bladder affection a cystitis secondary to the 
sigmoiditis 

12 Loss of weight was a factor in only a few cases in whom long-con- 
tinued inflammation with associated digestive disturbances or an associated 
carcinbma were responsible 

13 Diarrhoea was not a common symptom and was never severe In 
some patients it alternated with periods of constipation 

14 Bleeding In six patients gross blood had been noticed from time to 
time Whether in all cases it had its source at the site of the sigmoid lesion 
could not be definitely determined 

In one patient a gangrenous inflammation of the sigmoid with vessel 
changes was present 


656 



DIVERTICULITIS AND SIGMOIDITIS 


In another, a carcinoma was found, and m a third there was intense con- 
gestion of the mucosa In these cases no doubt the bleeding came from the 
lesion, while in the others it may have come from haemorrhoids 

Bleeding is not an important symptom and if piesent should make one 
think of a complication or an associated carcinoma 

In several patients a proctoscopy was done, but no diagnosis of sigmoiditis 
was made by means of it 

Bacteuology — Some attempts have been made to gam information about 
the organisms responsible for the infection There have been no unifoim 
results In two very sick patients with high fever and most extensive mfiltra- 



Fig 7 — Irregular filling defect due to acute sigmoiditis Had exploratory 
operation done Perforated a year later and formed a large abscess 


tion of the wall of the gut (in whom cultures weie made from the peritoneum, 
from small areas of localized abscess due to breaking down of tissue, or from 
involved lymph-nodes), all reports were negative The explanation probably 
is a small suppurative focus in the wall of the gut with extensive cellulitis 
spreading from there 

In two patients with peritonitis, due to acute perforation, streptococci 
and colon bacilli were isolated A large abscess containing pus and gas in 
another case yielded Bacilli coli communioi 

Gram-positive bacilli and cocci were observed in the stained section from 
the wall of a very acute case showing gangrene and perforation 
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In another patient, in whom a resection was done, Bacilli enlcnhdis was 
isolated from a small abscess m the wall No anaerobic organisms were 
found Gram-positive cocci were found in the stained-tissue sections 

Cam sc of tin Disease — Of the twenty-four cases reported, eleven have 
so far not been operated on Several of them had onl\ one acute attach which 
subsided with appropriate medical treatment while a few have been under 
obseivation several times 

At the tune of discharge all of these patients were informed of the patho- 
logical condition underlying their complaint and they w r erc made familiar 
with the measures calculated to avoid recurrence, such as the use of mineral 



Fig 8 — Cross section of colon (x 20) The hrger lumen is that of the gut Abo\e 
it is nn acute abscess (in a di\erticuhim) the walls of which are partial)} lined bj 
intestinal mucosa The remaining portions of the mucosa ha\e been destroved b} the 
suppuiatne process 

oil to insure a daily evacuation avoidance of food with a large residue, and 
avoidance of overeating That these measures apparently have some success 
is evidenced by the fact that most patients have remained free from recur- 
rence On the other hand, the recurrences have shown that there is no posi- 
tive safeguard m avoiding acute sigmoiditis or diverticulitis m those patients 
afflicted with diverticulosis The condition must be considered a serious one 
and one must be prepared at any time to see a recurrence or a complication 
requiring surgical intervention 

I11 thirteen of the twenty-four patients some kind of surgical interference 
was indicated or became imperative Some of these patients had been undei 
observation for a long time and were known to have diverticulosis, while 
others W'ere seen for the first tune during the acute surgical emergency 

Ticaf incut — Patients with temperatures under ioo° and those with no 
fever at all were treated ambulatorily They were put on a light diet with 
little residue, and mineral oil was ordered for morning and evening Rectal 
irrigations were given when indicated and perhaps local applications of heat 
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All the more acute cases were put to bed They were carefully observed 
foi evidence of perforation Aside from fluid diet, and perhaps a little 
mineral oil pci os, nothing was ordered until a definite diagnosis could be 
made A blood count was done As soon as it was considered safe, an 
X-ray was taken, occasionally after a bismuth meal, but usually after a 
barium clysma, given carefully to avoid excessive pressure With rest, pei- 
haps application of an icebag or heat, and with careful rectal irrigations the 
acute symptoms would usually subside in a few days and the patient become 
ambulatory It is interesting to observe how quickly a large mass may dis- 
appear In case there was unusual delay the reason for that was looked foi 
In a few cases X-ray treatment was apparently of value m aiding the dis- 
solution of the mass If local complications developed, an opeiation was 
indicated 

When surgical treatment was undertaken it was always for a definite in- 
dication, either for recurrent attacks, for abscess formation, for acute perfoia- 
tion, for incomplete or complete obstruction, or on the suspicion that one 
might be dealing with a carcinoma 

In six of the thirteen cases operated on, the operation was deliberately 
planned after sufficient observation leading to a correct diagnosis, while m 
the other seven cases operation was done foi a surgical emergency, eithei 
acute perforation 01 obstruction 

The nature of the surgical procedure depended on the conditions found 
Frequently several procedures had to be combined to meet the demands 
Freeing of adhesions, two cases, drainage — perhaps with fleeing of adhe- 
sions, six cases , colostomy, seven cases , caecostomy, two cases , resection of 
small intestines, one case , resection of sigmoid, six cases 

The simplest operation was separation of adhesions with fleeing of the 
sigmoid m two patients in both of whom there was a suspicion of carcinoma 
In six patients drainage alone was instituted for abscess 01 for acute per- 
foration, or the tumor mass was freed out of its bed and drainage then 
instituted Colostomy was performed seven times In only one patient did 
it become necessary to establish a permanent colostomy, while m the othus 
it was a temporary measure A caecostomy was done twice , in both patients 
it remained permanently as a safety valve One of these is living He has 
normal evacuations but keeps the caecostomy with a tube as a vent An at- 
tempt at closure sometime ago led to lecurience of the sigmoid symptoms 
The patient’s age and geneial physical condition make a radical operation 
inadvisable 

In one case a portion of small intestine had to be lesected on account oi 
obstruction resulting from peritonitis secondary to sigmoiditis The sigmoid 
inflammation subsided without resection In six patients a resection of the 
sigmoid was done In one of them a primary resection with end-to-end 
anastomosis was performed, while in the other five the Mikulicz technic was 
used One of these patients has a permanent colostomy 
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Pathological Examination of Tissue — The gross specimens removed m 
cases of sigmoiditis show a red, hard, often rather nodular tumor The ap- 
pearance is due to thickening of the wall, involvement of the appendices 
epiploica and diverticulae, as well as adhesions of surrounding tissue Fre- 
quently, there is a fibrin deposit and there may be an encapsulated abscess 
The serosa is usually rough and granular On opening the specimen it is 
surpnsing how little actual obstruction exists The mucosa may be normal, 
01 it may show ledness and superficial erosions, but no real ulceration It 
is at once evident that the lesion does not arise in the mucous membrane as 
in the carcinoma, but is confined to the wall and perisigmoid tissues Al- 
though sometimes a good-sized diverticulum is found, perhaps filled with 
pus, it is not always possible to demonstrate openings into diverticula; or 
even into a single diverticulum This corresponds to some of the X-ray find- 



ings in acute cases in which no definite chverticulie are shown, but only a 
narrow lumen with an irregulai filling defect Pressure on such a specimen 
may cause oozing of letained faeces or purulent material from several small 
ducts in the wall, which are not visible on the serous surface of the gut as 
diverticula; They seem to be buried in the thick oedematous wall of the 
sigmoid It has seemed to us that during the early stage, while a diverticulum 
is pushing through the wall of the gut, and before it becomes visible on the 
serous surface, it may become infected and perforate But instead of per- 
forating externally beyond the serous surface to form a peridiverticulitis 
or peritonitis, it may perforate laterally into the wall of the sigmoid where 
the infection spieads between the layers This probably accounts for some 
of the extensive tumefactions of the sigmoid which can be felt through the 
abdominal wall In two of our specimens we were able to demonstrate these 
intra-mural abscesses (Figs 8, 9, and 10) 

The microscopical examination of all resected specimens showed diverticu- 
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litis or sigmoiditis, while in two there was an associated carcinoma, both being 
gelatinous caicmoma (Figs 5 and 6 ) 

Results — Of the eleven patients who recovered without operation six 
have remained well for several years, while five have had trouble at times and 
are probably no better of? than they were before they came under observation 
Unfortunately there is no specific treatment aside from general hygienic 
measures The symptoms m these patients have at no time been suffic ently 
severe to wariant resection There is some advantage in having a positive 
diagnosis, however, for these patients can take care of themselves and guard 
against recurrences to some degree Should an acute surgical complication 
develop, prompt and correct treatment may be instituted 



Tig 10 — Cross section of appendix (x zo) The serous and muscular coats have 
been torn in sectioning The larger central lumen is that of the appendix, the smaller 
one that of a diverticulum An acute suppurative reaction has occurred about the 
div erticulum 

Of the operated cases five have died, four soon after opeiation and the 
fifth about a year later Two were almost moribund when admitted and 
the operation was simply a desperate attempt to save them All were very 
sick, as the following shoit abstracts will show 

Case I — Mr M O , forty-six. years, admitted four da> s after an acute onset of 
abdominal pain and vomiting For years had attacks of indigestion, was troubled with 
gas, and at times had colicky pam in the left low'er abdomen Little blood in stool for 
many years On admission chief complaint w*as pain and incessant vomiting Looked 
very sick, eyes sunken, temperature ioo°-i02°, plus 90-120 A tender mass was palpable 
in the left lower abdomen with signs of peritonitis White blood cells, 16,900, polj- 
morphonuclears — 86 per cent Barium clysma, given carefull> , showed deformits of 
sigmoid, 6 to 8 inches in length Barium passed through slowlj and filled upper 
descending colon and part of transverse Operation was done within a few hours after 
admission Suppurates e peritonitis W'as found, pus removed bj suction A large inflamed 
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sigmoid was exposed, p-irtl.\ covered with fibrin Loops of small gut were adherent 
on the mesial side bpon separating them there was a gush of foul-smelling pus from 
a large abscess In contact with this the wall of the sigmoid, over an area the size of a 
silver dollar, was gangrenous and flaccid Pus had extended upward between the loops 
of intestines along the posterior abdominal wall and in the left lumbar gutter To 
prevent further leakage and later be able to resect the affected gut, a first-stage 
Mikulicz operation was done The arteries of the mesentery were found normal but 
several veins were thrombosed Ample drainage was established In spite of this the 
condition did not improve Temperature rose to 107° and the patient died on the 
fourth day 

Pathological Diagnosis — Chronic sigmoiditis, acute suppurative perisigmoiditis Sec- 
tions stained for bacteria showed gram-positive bacilli and cocci 

Case II — Mr G E, fifty -three years old, gave the following history Abdominal 
distress lower left quadrant for three months, associated with soreness No medical 
attention Bowels normal No urinary symptoms Increased pam and fever for nine 
davs Became worse six days ago, had to go to bed and consulted his physician 

Chief Symptoms — Pain and discomfort lower abdomen, vomiting, and chills and 
fever One severe chill four davs ago following rectal irrigation Diverticulitis had been 
suspected and an attempt had been made to improve his condition sufficientlv to transfer 
lum to the hospital for X-ray examination Blood count had been low He had 
apparently improved, and on the morning of admission he felt quite well, had normal 
temperature and was sitting out of bed Earlv that afternoon he had a sudden agonizing 
pam in the left lower abdomen, he became covered with perspiration and developed a 
chill lasting half an hour Temperature rose to 104 5° After this, pam continued severe 
and the abdomen became enormouslv distended Tbe patient was seen by us about five 
hours after this acute onset With the history of left-sided pam a diagnosis of perito- 
nitis secondary to diverticuhtis was made Immediate operation done Thin pus with 
colon odor was present under pressure Loops of small intestines were acutely inflamed 
matted together with fibrinous exudate, and pus flowed from every direction Chief 
focus of infection was in the left lower quadrant The sigmoid was a hard, infiltrated 
tumor mass bathed m foul-smelling pus No gross perforation found Pus removed 
by suction Extensive drainage instituted The peritonitis did not clear up Heart 
and kidney complications developed and the patient died on the eleventh day The 
culture showed colon bacilli and short chain streptococci 

Case III — Mrs M P , sixty-eight y ears old, had been under observation for a 
long time on account of nausea, vomiting, loss of weight and constipation associated with 
pam 111 the lower bovvel A11 X-ray diagnosis of multiple diverticul'e of the sigmoid 
with obstruction had been made When she came under our care she had been kept 
alive entirely' on intravenous glucose injections and hy podermocly ses She had apparently 
a very marked reverse peristalsis with faecal vomiting The first stage of a Mikulicz 
operation was done under Pernocton anaesthesia and a small opening immediately made 
m the gut to favor drainage There was no improvement The involved area was 
then resected, but vomiting continued Transfusion and feeding into the colon did not 
improve the general condition She died eight days after operation from general 
asthenia The specimen presented numerous diverticulae filled with hard concretions 
At one place the lumen was completely obliterated by a semi-gehtinous translucent 
tissue which was later reported gelatinous carcinoma (Fig 5 ) 

Case IV — Mr N D , seventy years old, was operated on by us in 1926 for a right 
subphremc abscess and a liver abscess of amoebic origin He had some intestinal symp- 
toms at the time, but they were insignificant compared with Ins chief complaint He 
recovered and gamed much weight After a while he began to have attacks of pam 
over the left lower quadrant, associated with constipation and discharge of blood and 
mucus Proctoscopy and X-rav examination showed a filling defect with irregular 
configuration (Tig 7) 
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Finally, in 1929, he was operated on by another surgeon An lnflammaton lesion 
of the sigmoid was found, and after separating several bands the abdomen was closed 
without drainage A resection with anastomosis was considered to be the proper 
procedure at the time, but technical difficulties, the advanced age of the patient, and his 
poor general condition made that inadvisable He continued to have attacks of pain in 
the left lower abdomen with constipation and blood and mucus in the stools Six weeks 
before admission his condition became quite bad, he had spasms of pain, then again a 
steady soreness 111 the left lower quadrant Heat had relieved him some There had 
been no vomiting When admitted he was very sick, he made a septic impression, his 
evening temperature rose to almost 104°, and the pulse was no Underlying the left 
rectus scar there was a firm, rounded, tender tumor mass extending upward as far as 
the umbilicus Blood examination showed white blood cells, 28,400, polymorphonuclears, 
84 per cent Fluctuation developed in the mass, a small incision was made and much 
foul pus and gas evacuated After a few days feces also began to discharge through the 
wound In spite of the drainage the patient died from sepsis and general exhaustion 
Culture of pus showed Bacilh coh comimmioi 

Case V — Mrs A S , fiftv-eight years of age, was admitted for acute intesMnal 
obstruction It was known that she had diverticulosis of the sigmoid and colon, having 
been under treatment for that condition from time to time It had been verified by 
X-ray a year before During the last few weeks pain in the left lower quadrant had 
become more intense and was associated with spasm of the sphincter A tender mass 
had gradually developed on the left side and rectal examination had shown a tender 
mass filling the cul de sac Two days before, she began to have colicky pain over the 
entire abdomen, associated with distension, vomiting, and constipation The condition 
rapidly became worse, necessitating admission to the hospital She had a temperature of 
100 6 °, and her pulse was no The abdomen was enormously distended, and was conical 
in shape It was tender all over but there was no rigidity Loops of gut could be 
palpated, but no peristalsis was noted Vaginal and rectal examinations were unsatis- 
factory, the pelvic organs seemed to be matted together No detail could be made out 
There was no tumor to be felt Diagnosis of intestinal obstruction was made The 
history indicated the sigmoid region as the site of the lesion most likely mflammaton 
in character This did not quite explain the findings, however, especially the conical- 
shaped abdomen Further observation advised The patient was catheterized and a 
rectal irrigation given No feces returned, but considerable gas O11 re-examination 
stiffening of the gut was noticed, indicating obstruction of the small gut 

A barium clysma was then given It showed an extensive lesion of the sigmoid, 
but a small amount went throught into the descending colon almost to the splenic flexure, 
outlining several diverticufe Hugely distended coils of small intestines were also 
noted This finding seemed to point to two lesions 1 An acute obstruction of the small 
intestines 2 An incomplete obstruction of the sigmoid 

An immediate operation was done, using a midline incision Considerable free 
fluid found, clear, nonodorous All cultures were negative There w r ere extensne 
adhesions Colon and small intestines were enormously distended and red The sigmoid 
for its entire length was contracted, hard, nodular, and its mesenterr had been obliterated 
by the mflammatorv process A loop of small intestines was firmh adherent deep 111 
the pelvis on the left side, and several other loops had formed light adhesions The 
angulated loop was carefully and bluntly separated It had apparenth been complete!) 
shut off There was an area of constriction about V/z inches long As soon as released 
intestinal contents passed through into the collapsed gut below The pehic organs were 
small and matted together There was no pus found On account of the enormous dis- 
tension of the colon a occostorm was done through a separate incision on the right 
side - Ciecum opened at once and about 1000 cubic centimetres thin fecal materi il 
reniored b\ suction Median incision closed without drainage 
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The patient reacted well The caxostomy began to function and gas and faces were 
also passed through the rectum Temperature, however, continued, and after a while 
a tender mass developed in the left lower abdomen Consenative treatment was con- 
tinued, supplemented by X-ray and vaccine treatment until the impression was gamed 
that a perisigmoid abscess had formed An operation was done for this condition but no 
pus was found, just hard infiltrated mfiammatorj tissue Later a perforation of the 
sigmoid developed spontaneously on the left side with fxcal discharge It became 
apparent that it would never be possible to resect the involved sigmoid on account of the 
extensive involvement and the numerous adhesions A permanent colostomy was there- 
fore done as close to the lesion as possible, and the caxostomj closed After a while 
the patient became ambulatory but she remained an invalid and died about a jear 
after the first operation 

The remaining eight patients who were operated on are living On 
account of the interest attaching to them a short report of each is given 

Case I — Miss V L, fortj -eight vears old, had for two jears complained of severe 
attacks of cramps in the left lower quadrant, associated with tenesmus and at times 
diarrhoea Examination showed tenderness over the sigmoid, but no mass Rectal tem- 
perature varied from 99°-io2° Examination of the faxes was negative for blood 
Repeated X-raj examinations showed constant irregularity and narrowing of the lumen 
of the sigmoid with retention of barium A diagnosis of sigmoiditis was made, and on 
account of suspicion of carcinoma an operation was advised and performed by another 
surgeon An inflammatory condition was found and the abdomen was closed 
without drainage 

Case II — Miss A S, fortj -eight jears old, was first seen four weeks after the 
onset of an acute disease which was at first diagnosed as influenza, and after a few dajs 
as pelvic peritonitis of unknown origin She had been confined to bed all this time 
and had run a temperature of I03°-I04° She had complained of vomiting and pam 
over the lower abdomen, associated with urinary difficulty and constipation A dailj 
rectal irrigation had brought some relief, but only a little fluid could be introduced at a 
time She looked sick and verj anaemic The temperature was 103°, and the pulse 104 
The general examination was negative In the lower left abdomen a tender mass could 
be felt which apparently arose from the pelvis and extended upward to the level of the 
umbilicus Vaginal examination showed the uterus and right adnexa normal, while on 
the left side a mass could be felt, situated high, and apparently plastered against the 
lateral pelvic wall It was verj tender Rectal examination verified these findings 
A diagnosis of sigmoiditis was made and an operation advised 

Through a median suprapubic incision an interesting picture presented itself A 
large, red, nodular sigmoid tumor was adherent to the lateral pelvic wall An infiltrative 
process extended from here into the anterior abdominal wall and the urinary bladder, 
to both of which the tumor was adherent Bj careful blunt and sharp dissection the 
tumor was gradually separated from the bladder and then from the pelvic wall There 
was no abscess present After freeing it, the mass could be drawn upward for about 
3 inches awav from the bed where it had been adherent The wall of the gut itself 
was thick and oedematous, and the appendices epipolica and the mesenterj were exten- 
sively involved A culture was made from the tumor bed and one of the inflamed 
appendices, as well as several enlarged lymph-nodes, were removed for culture and 
section All these cultures and sections were subsequently reported negative The 
bladder slipped back into position The pelvic organs were found to be normal The 
appendix was removed A cigarette dram was inserted into the tumor bed and the 
normal sigmoid placed over it, while the inflamed sigmoid was left free at a higher 
level where it would most likely not form new adhesions After a few days the tem- 
perature came down, but did not reach normal for several months During all this 
time there was a moderate amount of drainage containing streptococci At times the 
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fever would rise to between 103° and 104° for a few days and then subside again 
Several transfusions were given and two courses of deep X-ray therapy, both of which 
seemed to bring definite benefit The sigmoid lesion which early in the disease showed 
a marked defect with spasm and retention (Fig u) gradually improved until about the 
time of discharge it looked practically normal The patient has remained entirely well 
since (Fig 12 ) 

Case III — Miss B C , forty-nine years old, came under observation after she had 
been ill for about nine weeks She had been discharged from another hospital after a 
stay of seven weeks with the diagnosis of peritonitis of unknown origin, possibly pelvic 
At the onset she had had general abdominal pain and vomiting with a temperature of 
105° She had gradually improved and had been discharged two weeks before she came 
under our care She promptly got a recurrence and suffered intensely When admitted 
to our hospital the severe pain had subsided and vomiting had stopped Her chief com- 
plaint was pain in the right lower abdomen, whereas formerly it had been more on the 



Fig ii Fig 12 

Fig ii — Large filling defect due to acute sigmoiditis Was operated on and tumor liberated 

No resection 

Tig 12 — Same case two months later after drainage and X ray treatment Complete restoration of lumen 

left side She was quite constipated There was tenderness oter the entire abdomen 
perhaps most marked over the region of the gall-bladder, associated with some rigiditv 
The pelvic organs seemed negative There tv as general peritoneal irritation, but no 
indication of the primary seat of the infection The temperature gradually came 
down X-ray examinations were made, but did not lead to a positive diagnosis No 
diverticula; w'ere observed The probable diagnosis was inflammatory process right 
lower quadrant Operation was performed because patient continued to complain of 
pain A lower right rectus incision was made There w r as some free fluid (cultured 
and later reported negative) There was evidence of an old general peritonitis in the 
form of dense adhesions General exploration was done No evidence of pancreatitis 
or perforated gastric or duodenal ulcer Gall-bladder covered with adhesions, enlarged, 
thickened, and filled with stones There was no evidence of perforation The appendix 
was large, red, and hung into the pelvis where it was adherent It was removed The 
pelvic organs were matted together No pyosalpmx, no evidence of tuberculosis A 
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loop of lower ileum was adherent in the pchis and so angulated as to cause incomplete 
obstruction After separating it a perforation w-as found at the apex of the angulation 
Whether this was entirelj the result of manipulation could not be determined It was 
considered that it might be an old perforation and the cause of the general peritonitis 
(This was later disproved because no ulceration was found in the lumen ) The affected 
portion of gut, about 8 inches, was rcmo\ed and an end-to-end anastomosis done No 
other patholog\ found Drainage was established and the abdomen closed 

The convalescence was uneventful A sinus persisted for a long time and was later 
excised She was w'ell for about four a cars, when she de\ eloped sea ere cramp-like 
abdominal pain and aonutmg She aaas re-adnntted five da\s after the onset The 
abdomen avas distended A good-sized aentral hernia aaas present but aaas easila 
reducible and apparentlj not concerned in the symptoms There aaas slight tenderness 
and rigiditj over the entire loaaer abdomen, but on the left side there aaas marked 
tenderness and rigiditj and an ill-defined tender mass The temperature aa'as 102 2° 
pulse 108, avlute blood-cells, 17,500, poljmorphonuclears, 85 per cent A diagnosis of 
probable sigmoiditis avas made Conservatiae treatment aaas folloaacd and in about ten 
daas the temperature avas normal A barium clj'sma shoaved a long, narroaa, channel in 
the sigmoid region aahich appeared to be due to spasm No diverticula: avere aisible 
There avas retention of barium 

An operation aaas performed, primarila to repair the a'entral hernia, and secondarila 
to explore the abdomen It aaas interesting to note that all signs of the old peritonitis 
had disappeared There aaere no adhesions and the site of the end-to-end anastomosis 
could not be identified A large, nodular, tumor aa’as found in the sigmoid It aaas 
red and apparentlj an acute sigmoiditis No free fluid or pus present Tumor not 
disturbed, but the hernia avas repaired The patient has remained avell It aaas con- 
sidered that the original attack of peritonitis aaas secondarj to sigmoiditis 

Case IV — Mr M L, seventj-five jears old, aaas seen Julj 15, 1929, on account 
of suspected intestinal obstruction His chief complaint aaas constipation and abdominal 
distension He had not had a real moaement for ten dajs He had cramp-hke pain 
and hiccough The temperature avas 996°, pulse 68 He had not lost a\ eight X-raas 
had been made a few dajs before Thej shoaved aerj’ much distended large and small 
intestines A barium cljsma outlined a'ery marked narrowing and deformitj of the 
sigmoid The ibdomen avas enormouslj’ distended and tjmpamtic, and one could see 
the outlines of the large loops of gut No detail could be made out Diagnosis of 
obstruction avas made, probablj’ due to carcinoma of the sigmoid 

A cascostomy was done to give relief and alloav more careful examination later 
The gut avas opened immediatelj and a large quantity of fluid, frothj’ faces evacuated bj 
suction Hiccough stopped at once and the size of the abdomen diminished There avas 
a sharp febrile reaction for a few daj’s During the next feav dajs drainage through 
the tube diminished, and faces and gas began to be passed per rectum Repeated X-raa 
examinations have been made s nee There is no evidence of carcinoma Barium cljsma 
show's a peculiar irregular avorm-eateu area at the junction of the descending colon 
and sigmoid, associated with a severe spastic condition of the colon which has been 
diagnosed as an inflammaton lesion The patient has remained well with the ciecostorm 
tube in place There is onlj a verj little discharge The bow’els move well An 
attempt was made some time ago to close the crecostomj, but it resulted in a recurrence 
of the sigmoid sj’mptoms and made reopening necessarj The age of the patient and 
Ins general condition make a resection inadvisable 

Case V — Mr C R first came under our care in 1923, when he was forty-four 
j’ears old He complained of attacks of abdominal pain w’hich he had been having for 
several j'ears The pain was at times quite severe, and localized in the left lower abdomen 
There was no vomiting There w'as alwavs trouble with gas which seemed to stick 
on the left side The bow'els moved fairlj well, but the stool u'as thin and ribbon-like 
of late There had not been anj’ blood No loss of weight Examination showed 
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tenderness over the lower left abdomen, no rigidity, no mass A barium clysma was 
done and showed typical diverticulosis of the sigmoid and colon (Fig 2 ) 

Instructions as to proper hygiene were given and the patient was not seen again 
until three years later when he was admitted to the hospital with an acute abdomen 
Symptoms had started two days before with severe sharp pam just above the bladder 
There w'as no vomiting Pam would come and go and at times had been severe 
The abdomen w'as distended, and there was tenderness and rigidity over both lower 
quadrants Rectal examination was negative Temperature was 100 8°, pulse 96, white 
blood cells, 16,400, polymorphonuclears, 74 per cent A diagnosis of peritonitis was 
made In view of the known presence of diverticulosis, perforation of a diverticulum 
w'as considered as a likely cause Operation was performed through a median incision 
Loops of inflamed small intestines w'ere found, but 110 free fluid The appendix was red 
and was removed The sigmoid W'as then exposed In the upper part it looked fairly 
normal except for numerous diverticula filled with hard concretions On following it 
downward free turbid fluid was encountered, which was cultured The fluid surrounded 
a hard mass in the low'er part of the sigmoid, about the size of a tangerine After 
exposure it was found to be acutely red and the fat overlying it was oedematous It 
was partly covered with fibrin Adherent to it was a loop of small intestines, likewise 
covered with fibrin The small gut was separated, but it was deemed wise not to disturb 
the mass for fear of opening a sealed perforation A cigarette drain was placed on 

the outer side of the mass, and the omentum over the loops of small gut to separate 

them from the inflammatory mass Abdomen closed around the drain The culture 
showed colon bacilli and haemolytic streptococci 

The convalescence was uneventful, but attacks of pam continued and increased m 
severity At times they would last for hours There was no vomiting, and no blood 
was noticed m the stool 

It was decided to do a resection The operation was done in one stage, with 
an end-to-end anastomosis The convalescence was stormy and was complicated by 
eventration and pneumonia The final result has been very satisfactory 

Case VI — Mrs M E , sixty years old, was admitted a few months ago with 

the diagnosis of acute intestinal obstruction She took sick about twenty-four hours 

before with severe cramp-like abdominal pam She vomited only once Had not passed 
gas or feces An enema had resulted in quite a hremorrhage without any stool 

The abdomen was irregularly distended, partly due to a verj large ventral hernia 
in an epigastric scar, through the covering of which active peristalsis was visible 
There was no tenderness over the hernia and one got the impression that it was not 

concerned m the symptoms There was a well-healed median scar below, and the 

entire lower abdomen was tender and rigid There was suspicion of a mass Vaginal 
and rectal examinations were negative The patient had a temperature of 101 4 0 , pulse 
96, white blood cells, 13,500 , polymorphonuclears, 68 per cent 

An operation was done immediately without a positive diagnosis as to the cause 
of the symptoms or the position of the lesion There was free fluid present which 
w'as cultured (Later leported negative ) A hard, nodular, tumor could be felt 

in the pelvis It was quite adherent In order to gam access to it several loops of 

small intestines which were adherent to each other and to the abdominal wall had first 
to be liberated Some of these adhesions were old, while others were of more recent 
origin The latter particular!) mvoh ed the tumor and produced angulation and incom- 
plete obstruction of the small gut Further exploration then showed the tumor to be 
adherent to the bladder and surrounding structures After liberating it and drawing 
it out of the abdomen it was feund to be a tumor of the sigmo d It W’as somewhat 
red and partly covered with fibrin It was very hard and apparentlx completeh ob- 
structed the lumen Whether it was a sigmoiditis or carcinoma could not be stated 
Resection was decided on and the first stage of a Mikulicz opi ration done 

After resection of the mass it was found to he an acute sigmoiditis with a per- 
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foratmg diverticulum which had formed an abscess in contact with the walls Sur- 
rounding the opening of the diverticulum was a flat carcinoma, later reported gelatinous 
carcinoma (Fig 6 ) 

The patient is still under care but is doing well 

Casl VII — Mrs E V came under our care in 1916 when she was sixty-one years 
of age Five years previously she had had a resection of the sigmoid done by one 
of my colleagues for what was supposed to be carcinoma but later reported sigmoiditis 
An anastomosis had been done but on account of leakage, infection dev eloped, requiring 
prolonged treatment and eventually a permanent colostomj The colostomy functioned 
well A sinus w»as present in one of the scars of the abdomen and led down to the 
rectal stump The anus had contracted so that examination was not possible Fluid 
injected into it escaped through the abdominal sinus The patient’s chief complaint 
was cramp-like abdominal pain associated with discharge of pus from the sinus 
She was operated on and the sinus tract was completed excised down to the stump of 
the rectum which had been allowed to stav in The gut was closed and the wound 
eventually healed The anus was stretched to allow' drainage downward After this 
the patient was well until 1929 when she again began to have attacks of abdominal pain 
At first the\ were attributed to the gall-bladder which was knowm to be filled witn 
stones, but later the s\ mptoms were more definitely intestinal in character Gradually 
the pain became W'orse, and the patient felt as if gas stuck in the intestines and could 
not be expelled Then tenderness developed over the lower abdomen to the inner side 
of the colostomj and after a while a mass became palpable Carcinoma w r as suspected 
but exploration with a finger in the colostomy was negative, and an X-ray exannnat on 
show'ed no deformity The mass seemed to be situated between the lumen of the gut 
and the abdominal wall Finally redness of the skin appeared and the tissues became 
very tender Diagnosis of diverticulitis was made, probably with perforation, and opera- 
tion advised The gut was exposed for a considerable distance above the colostomj 
The wall was hard and infiltrated but there was no free pus present, and no individual 
diverticulum was recognized Drainage was established and a good recover} resu ted 
The patient has remained well since 

Case VIII — Mr J G, sixty jears of age, was admitted to the Lenox Hill Hos- 
pital April 28, 1930, complaining of severe pain in the left lower abdomen and con- 
stipation In the left lower quadrant, opposite the anterior superior spine a sma’I, hard, 
elongated tumor mass was palpable, which was tender to touch Rectal examination 
gave the feeling of an indefinite, somewhat smooth, evasive mass, which did not impress 
as an ulcerating lesion With a history of recurrent attacks of pain for almost a 
year, which was so severe that he was unable to stand, with constipation for 1 eight 
months, and the presence of a mass in the sigmoid region, a diagnosis of a surgical 
condition was made He had no temperature but there was leucocytosis of 16,000 
white blood cells, with 85 per cent polymorphonuclears We inclined to the diagnosis 
of sigmoiditis X-ray examination showed multiple diverticula; m the descending colon 
and the sigmoid An irregular shadow suggesting a cavitj connecting with the sigmoid 
was noted and was interpreted as a rupture of a diverticulum (Fig 4 ) 

At operation there was no free fluid An inflamed sigmoid was found bound down 
in the iliac fossa It was carefully separated and a culture made from the bed (later 
reported negative) After mobilization it was found that about 3 to 4 inches were 
involved in an acute inflammatory process which had led to marked thickening of the 
wall In one place it looked as if a perforation had taken place but it had become 
plastered over with exudate Resection was decided on and the first stage of a Mikulicz 
operation done The affected portion of gut was removed ten dajs later On opening 
it the lumen was found to be very small, but the mucosa looked normal The peri- 
sigmoid tissue and the wall itself were verj' thick and infiltrated Several incisions 
were made into this tissue and cultures taken Pressure on the wall caused exudation 

668 



DIVERTICULITIS AND SIGMOIDITIS 

of thin pus, especially at one point representing the opening of a diverticulum 
which had perforated A culture was made of this pus 

The patient made a good recovery and is well today The following pathological 
report of the specimen was received 

Mici oscopical Examination — “Sections obtained from various parts of the sigmoid 
show a congested mucous membrane which is largely denuded of epithelial covering and 
in several places shows small superficial erosions The glands are usually enlarged and 
rich in goblet cells The stroma in many places is more or less sclerotic and slightly 
infiltrated with inflammatory cells Throughout the mucous membrane are small 
luemorrhagic extravasations The remainder of the wall shows considerable fibrosis 
Just beneath the mucous membrane and involving the submucous muscular and outer 
coats is an irregular abscess lined with thick vascular granulation tissue which is densely 
infiltrated with inflammatory cells of all varieties and coritams a number of foreign 
body giant cells A very small part of this cavity is bordered by intestinal mucous 
membrane In none of the sections examined is there observed a communication be- 
tween the cavity and the lumen of the gut The fat tissue attached to the outer sur- 
face of the specimen is involved in the chronic suppurative inflammation Sections 
stained by the gram method fail to demonstrate the presence of microorganisms There 
are observed, however, clumps of microscopic, round, blue staining bodies which may 
be gram-positive cocci ” 

The bacteriological findings were as follows Cultures from pus of diverticulum — 
Bacillus cutciihdis Cultures from incisions in wall of sigmoid — Staphylococcus albus 
and diphlhaoid Bacillus There were no anaerobic organisms present 

Comment — A group study of acute sigmoiditis and diverticulitis calls 
attention to the seriousness of this condition It reveals that diverticulosis, 
as such, is not an innocuous lesion Once recognized in a patient the physician 
or surgeon assumes a serious responsibility if he allows the patient to 
depart without warning him of possible danger and instructing him in the 
known means at our command to avoid complications Many of the details 
of the long-drawn-out treatment in several of the cases m this series have 
been omitted, but it may safely be said that it is difficult to imagine a group 
of patients that tax a suigeon’s judgment, ability, and patience, to a greater 
degree than these complicated cases of diverticulitis 
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TREATMENT OF MEGALOCOLON BY SYMPATHECTOMY 
B\ David E Robertson, M D 

oi Tohonto, Canadv 

A stddy of the clinical cases of megalocolon shows the fact that this 
condition is not because of atonia or lack of power and development of the 
musculature of the colon Cameron 1 among others, has described the 
anatomic condition of the vail of the large gut, the increase m hypertrophy 
of the longitudinal and to a greater extent the circular muscle fibres It is 
observed also that the dilatation of the colon is always greater on the left 
side In some cases, indeed it is present only in the descending limb of the 
large intestine In those cases where local excisions have been done of an 
enlarged loop of bowel, the commonest sequence is to have an enlargement 
form in the bowel replacing the loop In one case I reported 2 the patient 
had had three operations, at each one of which loops of dilated large intestine 
were removed This experience has been the not uncommon one following 
operations at which part or all of the large intestine has been removed for 
the cure of megalocolon ’ One is, theiefore, justified in concluding that 
operative procedures of this type do not cure the condition, and m addition 
it is obvious that the factor producing the dilatation is left still in existence 
Its causative factor, therefore, cannot be something inherent m the wall of 
the dilated bowel It would appear from this that the condition is really one 
of obstruction, not complete and constant but incomplete and intermittent 
Clinically this has been observed 

Brennemann ' 1 and David " 5 describe the condition associated with con- 
genital strictures of the rectum 

Fullerton 0 believes that the pelvi-rectal sjihmcter is the factor in pioduc- 
mg obstruction and quotes Hurst and the theory Hurst advanced of achalasia, 
that is, an absence of the normal relaxation of sphincters, in this case the 
pelvi-rectal or anal sphincter Sphincter spasms are known elsewhere as in 
cardiospasm and pylorospasm, and Fraser 7 describes the condition as due 
to a neuromuscular error resulting in “an uncontrolled function, a delay in 
acquisition of the power of inhibition combined, it may be, with achalasia 
and insufficient lelaxation of the associated sphincters ” 

A case herein reported shows the progiessive enlargement of the colon 
in the time he was one and one-half to two and one-half years of age Dur- 
ing this time the capacity of the colon was much increased, as is shown in 
Fig i 

Hirschsprung’s disease is described as a congenital dilatation of the 
colon, but if such a condition exists it must be very rare, as most of the cases 
that are followed closely are found to be cff the type that are obstructive m 
origin It is true that the majority of the cases of megalocolon that arc 
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found in the young date then symptoms from birth or very soon after birth 
but no one has shown or proved that infants have large hypertrophied colons 
at or soon after birth It would probably be an improvement m nomenclature 
if the teim “congenital idiopathic dilatation of the colon” were dropped 
The very anatomic fact of hypertrophy must surely denote an obstructive 
lesion lowei down that makes necessary the hypertrophy m an endeavor to 
overcome it 

The surgical procedures that have been devised m the past for the cor- 
rection of this condition by a direct attack; upon the enlarged colon have 
given a high mortality, and those cases that have survived the operation have 
for the most part been failures in relieving the condition Medicinal means 
have provided nothing approaching benefit Means designed at dealing 



Fig i — C T \ n> of birium enema August 1929, aged ten months 
October, 1930, aged twenty two months 

with the anal sphincter by stretching have been reported by Fullerton and 
others There are reports of successful treatment by division of the sphinctu 
of O’Bierne 

Since the application of original lumbar rannsection of Royle to this 
disease there has been an outstanding number of cases reported as cured 
Wade 8 has reported recently fourteen cases Judd and Adson'’ Rankin and 
Learmouth 10 and others have reported a successful series 

Royle’s 11 original contention was that the rami running mesialiy to join 
the hypogastnc carried the fibres that maintained the spasm in the sphincters 
He advocated the division of these mesialiy directed rann He has done 
this type of operation in many cases since for the relief of constipation m 
cases other than megalocolon, and has reported cures 

Rankin and Learmouth presented to this Association last jear m Phila- 
delphia a paper wherein they described the division of the presacral nerve 
with the division of the rann from the lumbar ganglia This is a transperi- 
toneal operation This operation is extremeh interesting from an anatomic 
standpoint as well as from a practical one 
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The piocedure that we have followed has been to attack the lumbar 
sympathetics from the lumbar approach, and we have recently removed the 
whole trunk from the second down to the level of the fourth This has 
produced m patients, in addition to the changes in lower bowel function, two 
giateful changes, vie , warm feet and dry feet, and no deleterious effects have 
yet been manifest from this proceeding The operation of the approach 
through the flank, as lecommended by Royle, is readily done and is un- 
doubtedly rendered more easy by the use of spinal anaesthesia After the 
flank incision the peritoneum is pushed forward and the sympathetic cord 
is readily felt lying on the anterior aspect of the lumbar bodies In one 
case only of megalocolon have we done a bilateral operation, but in lumbar 
sympathectomies for vascular diseases of the extremities many cases of 



Tig 2 — M T X, 1931 \ rnys of bnriiim cnerm September 1927- 

March, 1931 


bilateral opeiation have been done at the one visit to the operating room 
The operation is, strangely, devoid of shock 

I have recorded the details of three cases of megalocolon treated b} 
rannsection and ganghonectomy 2 These three cases have continued well 
One case operated upon m 1927 is having a normal bowel-movement history 
(Fig 2 ) (M F K , February, 1931 ) Another case, operated upon in 
1929, had a relapse from the normal, but she was a child who came from a 
home that was altogether disoiganized, the father in jail and the mother 
irresponsible After a “clean-out” she is, however, having again normal 
movements The third case, of a woman of thirty, who had, previous to 
double lumbar ganglectomy, had an appendectomy and three local excisions, 
reports after the experience of sixteen months no difficulty with movements 
The volumetric change m the enema she could tolerate changed from 120 
ounces to fill the sigmoid and ascending colon before operation, to 80 ounces 
to fill the entire colon two months after operation This case showed a 
maiked improvement 111 the haustra of the csecum, and the right side was 
operated upon 

Three additional cases are here reported in detail 
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Casi I — C T, aged twcntv-two months, October 29, 1930 Patient 111 hospital 
mx months ago, complaining of constipation, since when he has had consistent medical 
treatment hut there Ins been no improvement m his constipation nor general condition 
Abdomen has been getting progressiveh larger Patient has been vomiting more 
frequenth than preuoush, two to three times a week After eating vomits practically 
c\ en thing taken Has failed to gam and is quite weak and suffers from lassitude 
The bab} is a well-dc\ eloped and well -nourished white male child, does not appear 
acutely ill 

Digestive Svslt m — Buccal mucous membrane clear, tonsils present, throat not m- 
imed, pharynx is quite nornnl, abdomen is a large, distended, soft abdomen which is 
not rigid 111 an> area, 110 tenderness, no masses can be felt, liver, kidneys and spleen 
not palpable He is quite cooperatne at examination, appears quite intelligent and does 
not cry or become the slightest bit irritable at examination Othct Systems — Normal 
Ptovisional Diagnosis — Hirschsprung’s disease 



Fig 3 — C T X rays of barium enema one month after operation 
X-iay Repot t — October 3, 1930 A barium enema was given today and the colon 
was shown to be markedly dilated throughout its whole length Its dilatation was much 
greater than that shown on examination on November 20, 1929, and is most marked 
in the sigmoid loop, which is both long and very capacious The case appears to be one 
of Hirschsprung’s disease 

Opciation — October 29, 1930 An, incision w'as made in the left flank, and, the 
peritoneum being pushed forward, the sympathetic trunk was exposed as it lay on the 
vertebral bodies The white ramus from the second lumbar ganglion was identified 
and divided The entire cord below this was removed 

Following the operation his recovery was uneventful He was given an enema 
daily for the ten-day period he was in hospital and this was sufficient to give him a 
daily movement, and when he was last seen on May 31, 1931, he was having six to 
eight spontaneous movements a week (Fig 3 ) 

Case II — B F, aged two and one-half years, July 25, 1929 Has been constipated 
since six months Laxatives had no effect Enema daily, followed by a movement 
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half to one hour later Cries as if in pain, pulls hands and feet up Magnesia caused 
small watery movement Since the beginning, July, 1927, the fecal discharges ha\e 
always been well formed Hard at first, now slightly softer This has persisted 
throughout Mucus Recently, last two months, comes before movement Greenish 
tint, small amount Colo 1 — Changeable, occasionally very dark green, almost black 
Sometimes clay color, exceptional Odo) — Very foul-smelling alwajs Has undigested 
food in stool sometimes Mother claims that child masticates food thoroughly Lasted 
first few weeks of constipation only Child otherwise has been very health} Sleeps — 
Well for last eight months, at first restless and irritable Appetite — Ver> poor 
Boivcls — Constipated Pants — Over abdomen, irregular Cries a lot with them Occur 
with a movement Also ver_\ irritable 

The patient is a w'ell-developed, well-nourished boy, not actuall} ill Tongue coated 
Buccal mucous membrane is clear Teeth in fair condition Tonsils are small and 
Coptic Pharynx is not congested Abdomen is full, rounded and soft Colon is 
palpable the whole distance from the right lower quadrant down to the sigmoid It 
contains a large amount of fecal matter, particularly the sigmoid, w'hich is palpable 
in a large moveable mass in the pelvis The colon does not appear to be dilated and 



Fig 4 — B F Two on one slide Jul> 10, 1930 September 15 1930 

is about normal in size Transverse is above the umbilicus and not apparently displaced 
It can be observed to move with respiration Liver, kidne>s and spleen are not palpable 
No other masses No tenderness No meningeal signs No apparent motor or sensor} 
defects Intelligence apparently normal Diagnosis — Hirschsprung’s disease 

After being m hospital two weeks he was sent home to have medical treatment, 
July 6, 1930 Again admitted to hospital Has not improved since lea\ing the hospital 
Special Examination — Abdomen Abdomen is distended in appearance, but mo\ es 
freely on respiration The note on percussion in the upper part is resonant, the lower 
part shows dullness There are masses felt in the lower portion of the abdomen These 
masses can be indented and are putty-like in consistency By rectal examination large 
masses could be felt in the lower bowel w'hich were fairly firm in consistency but of 
putty-like consistency 

Opel at ion — July i6 ( 1930 A left-sided lumbar ganglionectom} through a 

flank incision 

Following this the child had, while in hospital, enemas, but within a month had 
daily spontaneous movements The colon was materially changed, as evidenced by 
X-ray of barium enema Haustra were well marked and girth smaller Moreover, 
the giving of enema caused pain, whereas it w r as formerly born without discomfort and 
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the colon Fad tolerated large quantities (Fig 4 ) Eleven months have passed since 
his operation and he remains well 

Case III — L S , male child, aged three years, June 10, 1930 Since birth child 
has had constipation and inability to move bowels Goes about a week without any 
bowel movement and the abdomen becomes greatly distended Complains then of pain 
and there is a watery discharge from bowels When bowels move large amounts of 
faices are passed and distention disappears, also the pain No vomiting Has had “bowels 
stretched” at clinic Abdomen, greatly distended Large hard swelling m region of 
c;ccum on right Rectal examination shows lower bowel densely packed with feces 

Special E\amination — Abdomen is considerably distended, much larger than nor- 
mal, distention is not entirely tympanitic, just partly so The abdomen moves fairly 
freely on respiration On palpation there are no areas of rigidity or of marked tender- 
ness There is considerable swelling in the region of the caxum and the whole of the 
abdomen is large 111 size and fairly firm to pressure The swelling in the region of 
the caxum and in the left lower quadrant of the abdomen has a putty-like consistency 
and can be indented, on deep pressure Rectal examination shows the lower bowel 
markedly distended with feces There is no marked tenderness on rectal examination 
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Fig s — L S Two on one slide July, 1930 June, 1931 

Opeiation — June 17, 1930 Under general anaesthesia of ether, vertical incision 
was made from the margin of the twelfth rib in the left side downwards and then curv- 
ing forward along the crest of the ilium Subcutaneous tissues and part of the latissmus 
dor si were incised Fingers were inserted to separate the peritoneum from fascia cover- 
ing psoas muscle The peritoneum and intestines were then retracted forward and by 
means of palpation the sympathetic trunk was located and dissected out and a section 
removed including the second, third, and fourth lumbar ganglia Wound was then 
closed in layers with chromic catgut and horsehair Condition remained good throughout 

Prior to operation this boy had in one morning fifteen enemas These were just 
sufficient to clear the colon Following his operation for a period of two weeks he was 
given daily enemas He was put on liquid paraffin and began to have one or more 
movements every day, a condition that is still present, just one year after operation 
X-rays of barium enema July, 1930, to June, 1931, show a remarkable difference 
(Fig 5 ) 

The experience of these cases leads one to believe that the constipation 
associated with megalocolon can he cured by a left-sided lumbar sympathec- 
tomy In all cases here reported the patient either has spontaneous move- 
ments or has been rendered so that the slightest exhibition of medication 
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is sufficient to produce a resumption of normal habit These cases, if not 
carefully supervised by those m charge of them, may develop the bad habit 
of neglecting to have regular defecation Yet these are readily returned 
to a daily habit again The administration of a banum enema at periods 
following operation gives ample evidence to the administrator of the re- 
duced size of the colon and the spasm that is easily induced m the colonic 
wall Colons that would, prior to operation, tolerate large quantities of 
enema, some time after operation suffer pain and a desire to expel when only 
a small quantity is introduced The diminution m the size of the colon 
following operation takes some months to become marked The presence 
of frustrations is likewise more marked as time elapses Bowel function 
may show no marked improvement for some weeks It is probably adusable 
to have daily enemas given following opeiation for the period the patient 
is m bed After this period the patient may well be left to have spontaneous 
movements 
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TOTAL COLECTOMY, ITS INDICATION AND TECHNIC 
By Fred W Rankin, M D 

or HociirsTm, Minnesota 

F110M T1IF DU IbtON OF SURGERY, OF THE MATO CLINIC 

The frequency of occunence of single or multiple polyps of the large 
bowel and tectum is m cluect piopoition to the caie and assiduity with 
which one seeks them They aie almost always demonstrable m resected 
specimens fiom opeiations, in the moituaiy or by proctoscopic examination 
Their size and number aie so vanable that one may frequently experience 
difficulty m satisfactorily demolish atmg tumor, and yet, in most instances, 
one readily makes out single 01 multiple polyps, vaiying m size fiom small 
protuberances of the mucous membiane, which histologically are of true 
polyp formation, to the diffuse lesion commonly recognized as the “poly- 
adenomes en nappe of Menetner or as the polypoidosis of Broders 

My mtei est in polyps of the colon has been markedly stimulated re- 
cently by the study, with FitzGibbon, of thirteen cases m which we were 
able to demonstrate, to our own satisfaction at least, that there was no break 
in the sequence of steps from hyperplasia of the polyp type of growth to 
malignant change This work so closely parallels the work of Wechselman, 
Schmieden, Hauser and others, that the intriguing theory of the universal 
development of caicinoma of the colon from polyps forces itself on one’s 
attention Although this hypothesis is undoubtedly vulnerable, its apparent 
truth m a high percentage of cases demonstrates that one may not disregard 
the use of extremely formidable procedures m combatting conditions which 
definitely are shown to become malignant 

In the files of the Mayo Clinic aie records of sixteen cases of total or 
subtotal removal of the colon I have divided these arbitrarily into two 
groups, depending on the amount of bowel removed at operation, since the 
indications have been assumed to be similar m each instance As subtotal 
colectomy I designate removal of the colon down to, or almost to, the 
juncture of the sigmoid with the rectum, whereas the term total colectomy is 
used to indicate complete exeresis of the colon, sigmoid and rectum There 
is disagreement m the literature as to whether removal of merely the large 
bowel, leaving the rectum, should not be called total colectomy, but it is the 
latter group, m which the entire colon and rectum have been extirpated, that 
I wish to call to your attention in reporting six cases m which the operation 
has been done within the last three years for definite organic lesions Such 
a formidable proceduie as this, obviously, should not be undertaken lightly, 
and distinct indications should govern its selection 

There are two general types of conditions which call for total colectomy 
A definite primary lesion, and a secondary lesion The term “polyposis” has 
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been used to designate the primary type of lesion, but I agree with Erdmann 
that “diffuse adenomatosis” is a better and more satisfactory term, and with 
Broders that “polypoidosis” is a much more descriptive pathologic term 
Polyposis, for instance, may mean only two polyps, either sessile or peduncu- 
lated, or an}' number of polyps of the colon Polypoidosis, on the other 
hand, indicates that the entire lumen of the large bowel, from the anus to 
the Ccecum, is studded with projections which raise the surface of the mtra- 
luminary portion of the bowel, and between which there are small strips 
of normal mucous membrane giving it the appearance of many convolutions, 
as in the brain The secondary lesion is advanced, complicated, chronic 
ulcerative colitis which, in some of its ramifactions, acts as focal infection or 
produces pseudopolyposis, which is, in itself, a potentially malignant con- 
dition, or at least, in my experience, malignancy has occurred simultaneously 
with it 

Polyps of the large bowel generally have been treated as a single genus of 
tumor and have been described anatomically as pedunculated or sessile 
growths, varying in size, shape and consistence, with an underlying papillary 
or adenomatous structure Many authors have classified these growths ac- 
cording to some etiologic factor, such as dysentery, ulcerative colitis, hyper- 
plastic tuberculosis, or non-specific affections of the large bowel Again, the 
clinical manifestations, particularly as regards diffuse adenomatous types 
of polyps, have caused them to be classified as of the adult or acquired type, 
and of the congenital or adolescent type Unquestionably, the presence of 
polyps, occasionally single but frequently multiple, m the colon and rec- 
tum, is of grave significance m relation to the ultimate development of carci- 
noma of this organ Furthermore, polyps occur in the large bowel and rec- 
tum four times more often than in other portions of the gastro-intestmal 
tract Their presence in the rectum, rendering them particularly accessible 
to study, and in resected colons, has caused me to undertake evaluation of 
their relationship to carcinoma, on the basis of histologic study, without re- 
gard to the etiologic factor involved 

Anatomically and pathologically, there are two general types of polyps 
in the colon, one of which is a true neoplasm, the other the result of an in- 
flammatory reaction One form of the true neoplastic or congenital type 
of this condition has been designated by Erdman as “diffuse adenomatosis” 
and I am inclined to think this term, or "polypoidosis,” or “polyadenomes en 
nappe,” as Menetrier designated the condition years ago, would be preferable 
The other form in the colon, of the congenital type, may be present either 
as one or two discrete tumors, or as discrete tumors which involve the en- 
tire mucosal surface of the bowel from the anal canal to the ileocecal coil, 
and is, in reality, more of a true neoplastic condition as compared to poly- 
adenomes en nappe or polypoidosis Both usually occur in families and the 
former is known to undergo malignant change in from 40 to 50 per cent of 
the cases In this form, small, raised elevations of the mucous membrane 
a few millimetres m diameter may occur, or the elevations may be scattered 
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tlnoughout the entile bowel and may be represented by all sizes up to and 
including large, pedunculated tumors, which are several centimetres m diam- 
eter Occasionally tumors sufficiently large to cause intussusception and 
obstruction have been found Under the term polyadenomes en nappe 
Menetner recognized m the stomach glandular hypertrophy that caused 
great thickening of the mucous membrane, but differing from polyadenomes 
polypeux, he thought, in that the glands were increased in height but pre- 
served most regularly their vertical direction Their length was increased 
five to seven times, whereas their breadth varied from slight increase to 
actual diminution On the other hand, he considered the pathologic pic- 
ture of polyadenomes polypeux as similar to polyadenomes en nappe He 
thought that the glands were less markedly changed in their various diameters 
than m polyadenomes en nappe, and that the inflammatory reaction, as rep- 
resented by the round-cell infiltration and increase in connective tissue, was 
a much more prominent feature He believed that the two types, therefore, 
might be considered as similar, in that they represent mucosal hypertrophy 
It is reasonable to believe that whether single tumors or multiple tumors m 
the large bowel are of congenital origin or are the result of an inflammatory 
lesion m the bowel, when they reach a point m their growth at which they 
may be called polyps, the metamorphosis into carcinoma is identical 

Polypoidosis the fiist indication foi total colectomy — FitzGibbon and I 
traced thirteen cases of multiple polyps of the colon through the sequence of 
events from a benign to a malignant condition Forty years ago, Hauser, 
excluding all growths having a possible inflammatory background, proposed 
that polyps be grouped according to the amount of degenerated epithelium 
in them Wechselman, in 1909, devised a three-phase scheme of classifica- 
tion, limiting his critical analysis to the epithelial elements of the tumors, 
whereas Schmieden and Westhaus, in 1927, by introducing the relationship 
of selected attributes m the connective-tissue framework, formation of 
pedicles, and macroscopic appearance, rendered the Wechselman criteria more 
useful Reviewing the histopathologic characteristics of the polyps in our 
cases, we were able to show conclusively that they were not all of a piece, 
and that those in this series definitely proceeded from benignancy to malig- 
nancy The polyps are divided into three distinct groups, varying grossly 
as well as microscopically 

In Group 1 the epithelial elements aie practically normal, the tumors 
are rough nodules on the mucous surface of the bowel, varying from tiny 
clubs to masses 2 centimetres on gross section It is conceivable that this 
type of polyp may become malignant, but there is small evidence that it 
has any more tendency to such change than normal mucous membrane 

The polyps of Group 2 are easily distinguished from the foregoing, and 
the structural changes in both the epithelium and connective-tissue elements 
are abrupt and striking The epithelium fails to differentiate into normal 
intestinal mucosa The cells are elongated, and, by their increased bulk, 
compressed laterally They may be arranged 111 single rows, but frequently 
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are pushed into multi-layei ed buds which project into the lumens of the 
tubules, but moie often into the connective-tissue matrix The nuclei are 
elongated, take stains deeply, and give to the proliferating tissue a darker 
color As this epithelial prolifeiation progresses, there is a complimentary 
response in the connective tissue of the muscular and submucous coats, which 
produces a stalk The pedicles are laige or small, according to the rapidity 
of the piohferation I feel that the tempo of the development of the carci- 
noma in polyps is an extremely important factor in their metamorphosis 
In Group 3, the epithelium is almost completely undifferentiated It is 
an accentuated form of that seen m Group 2 The development of the 
epithelial proliferation, which outpaces that of the connective tissue, results 
in a polyp which is of complex histologic structure Grossly, the polyps of 
Group 2 may attain large size and age, whereas those of Group 3 rarely do, 
becoming early, I believe, deep, infiltrating carcinomas 

This congenital type of polypoidosis, recognized, as it is, as a precursor 
of malignant growth in a high percentage of cases, is not an exceedingly rare 
entity, Bargen gives its ratio to the acquired type as approximately 1 to 4 
The congenital or adolescent type manifests itself m young persons by pro- 
fuse rectal hasmorihage and diairhoea, associated with concomitant anannia, 
and occasionally with acute intestinal obstruction This disease was first 
described by Virchow, in 1863, as “colitis polyposa,” and Cnpps, reviewing 
three cases which occurred in one family, shed more light on the subject in 
1882, when he descnbed accurately the conditions which is designated as poly- 
poidosis Cripps’ first patient, a man aged twenty years, had had symptoms 
for ten years, and polyps had been removed by way of the rectum with only 
temporary relief This patient succumbed suddenly, and post-mortem ex- 
amination disclosed that death was due to adeno-carcinomatous stricture of 
the sigmoid, which occurred in the presence of diffuse, pedunculated polyps 
Subsequently, Cripps reported two other cases, those of a brother and a sis- 
ter of the first patient, aged seventeen and sixteen years, respectively 

One patient on whom I performed total colectomy had a sister who died 
at the age of twenty-eight years with multiple polyps of the bowel, and a 
brother is now being treated at the clinic for multiple polyps of the bowel , 
at this time the brothei is resting between stages of operation for removal 
of the entire colon 

Erdmann’s two patients were youths aged fourteen and sixteen years 
Nennack, I believe, reported the case of the youngest patient on record, that 
of a girl aged twelve years, who had had symptoms for three years 

The diagnosis of congenital polypoidosis is usually made by digital or 
proctoscopic examination, because the polyps invade the lectum as well as 
the entire colon, and are both palpable and visible, even on cuisory examina- 
tion Rontgenograms, especially those made by the combined method of 
Fischer, in which an opaque enema is followed by rectal injection of air, a~e 
especially accurate in interpretation of the presence and distribution of polyps 
Usually the entire bowel is studded with small tumors, intei spersed among 
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which aie tumois sometimes as Iaige as 3 centimetres m diameter, attached 
to a slender pedicle Depending on the numbei of tumors, normal mucosa 
will appeal in the lumen of the bowel, but m one of the cases the tumors 
were so diffusely scatteied that scaicely anj normal mucous membrane was 
•visible Usually they had a nairow pedicle with a clubbed head, and the 
larger tumois occasionally had extruded through the rectum, or had been 
broken off highei in the intestinal canal 

The two especially intei esting phenomena associated with this ailment 
are the pathologic chaiacteristics of the lesion, which can be traced directly 
through the various stages of hyperplasia to malignant change, and the 
formidable suigical proceduies imolved in extnpation Clinically, an acute 



tic i — Multiple polyps of the entire colon, showing several large, 
pedunculated polyps 

abdominal catastrophe may first call the patient’s attention to the presence of 
polyps, which usually means that the condition is widespread, and involves 
not only the large bowel but occasionally the small bowel One patient on 
whom I perfoimed partial colectomy for multiple adenomas had undergone 
three operations elsewhere for acute obstruction due to intussusception of 
the small bowel , the exciting cause in each instance w'as a large, pedunculated 
polyp Polyps had also been removed from the stomach and caecum, but m 
none had malignancy been suspected 

The following abstracts of cases of congenital polyposis illustrate the 
pathologic structure present and the surgical technic utilized 

Case I — A woman, aged thirty-two years, was admitted to the clinic with the com- 
plaint of “mucous colitis ” She gave a history of having had dysentery {or eight months 
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This was evidenced chieflj be five or six passages of mucus and fecal material in twentj - 
four hours, blood was never observed in the passages Her general condition was 
good, appetite, digestion, and weight were maintained 

Examination revealed that the patient was asthenic and airenuc but gave no evidence 
of loss of weight Polj ps were noted on digital examination, and on proctoscopic exami- 
nation the rectum and sigmoid were seen to be studded with polyps Tissue from one 
poljp was characteristic of adeno-carcmoma, graded 2 Examinations of stool did not 
give evidence of ulcerative colitis Rontgenologic examination demonstrated multiple 
polyps of the entire colon The concentration of hremoglobin was 68 per cent, and 
erjthrocjtes numbered 4,480,000 

November 26, 1928, lleostomv was performed, June 20, 1929, partial colectomy was 



Tig 2 — -Polyposis of the colon, showing tendency toward 
attenuation of cells 


performed, the rectal stump being turned m and placed retropentoneally , and Julj 3, 
1929, the rectal stump was resected posteriorly 

Pathologic examination disclosed multiple polyps throughout the colon and rectum 
(largest 4 centimetres, near the csecum) (Figs 1 and 2) , one pedunculated poljp in 
the transverse colon (1 centimetre) , one pedunculated haemorrhagic polyp m the descend- 
ing colon (1 centimetre), one pedunculated polyp in the sigmoid (3 centimetres), 
innumerable small poljps, and one adeno-carcinoma, graded 2, involving a polyp m the 
rectum 

The patient died April 19, 1930, eleven months after the third stage of the operation 
was completed 

Case II — A woman, aged twenty-five jears, was admitted to the clinic with a his- 
tory of having had diarrhcea since childhood Up to three jears prior to admission she 
had had four to five stools daily, but since then had had as many as eight and ten At 
first blood appeared in the stool frequently and, more recently, was noted everj day and 
in increasing quantity Poljps often protruded from the anus Her general condition, 
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appetite digestion maintenance of weight and strength weie satisfactorj She appealed 
to be well dee eloped and but slight!} undernourished There was no loss of weight 

General examination proxed negative except for the finding of multiple polyps on 
rectal examination Rontgenologic examination reveded multiple polyps, with evidence 
of malignance m one uea Pioetoseopie examination disclosed multiple polyps involving 
the bowel as far as could be seen and adeno-carcmoma graded I involving one of the 
pohps m the rectum The concentration of hEemoglobin w»as 62 per cent 

October 28, 1929, ileostomy xvas performed , January 23, 1930, colectomy was 
performed leaxmg the rectal stump, xvhich 
was placed retroperitoneallv, and February 
6, the rectal stump was resected pos- 
tenorilx 

Pathologic examination disclosed six 
pedunculated and sessile pol}ps (Figs 3 and 
4), two of the largest pedunculated ones 
showing beginning carcinoma (Fig 5) (6 by 
3 bj 3 5 centimetres, and 3 5 by 2 5 bj 15 
centimetres) , and innumerable small polyps 
extending from the ascending colon to the 
rectum 

The patient recovered satisfactorily and 
is fixing and xvell 

Casf III — A man, aged thirty years, 
xvas admitted to the clinic September 26, 

1930, because of diarrhoea His father, 
mother, three brothers, and a maternal aunt 
had died of carcinoma of the large boxvel, 
and a sister had died of carcinoma of the 
uterus He had a history of attacks of sum- 
mer diarrhoea, the first of xvhich had occurred 
in 1922 .others had occurred in 1923 and 1925 
The attacks lasted txvo to three months and 
xvere attended by an average of ten daily rec- 
tal discharges of faeces, mucus and blood 
After May, 1928, he was never completely 
free of diarrhoea and some abdominal discom- 
fort He underwent considerable treatment 
for “spastic colitis,” “amebic dysentery,” and 
“mucous colitis,” and at one time or another 
took emetine, quinine, thymol, yatren and 
stovarsol, without apparent relief 

On examination, the patient proved to 
be somewhat undernourished and ten pounds 
under normal xveight There was moderate Fig 3 — Multiple polyps of entire colon, begin 
tenderness in the loxver part of the abdomen mnE carc,nom ' 1 ■" ***** pedunculated polyp 
Proctoscopic and rontgenologic examination disclosed multiple polyps (Fig 6 ) The 
concentration of luemoglobin xvas 63 per cent , and erythrocytes numbered 4,380,000 in 
each cubic millimetre of blood 

October 7, 1930, ileostomy xvas performed , February 20, 1931, partial colectomy 
xvas performed to a point near the rectosigmoid juncture, and April 3, 1931, combined 
abdominoperineal resection of the rectal stump was done 

Pathologic examination disclosed multiple pol>ps throughout the colon and rectum, 
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and mam pedunculated and sessile adenomatous polyps, the largest, 2 5 centimetres 
(Fig 7 ) 

The patient reco\ered satisfactory 

Complicated efu 0111c ulceiative colitis and sequcicc 1 he second indica- 
tion foi total colectomy — The second indication tor total colectomy is com- 
plicated chronic ulceiatne colitis, producing either multiple lesions of the 
joints as a focus of infection, or resulting m the formation of multiple 
polyps, which may, and not infrequently do, change into malignant growths 
The three patients on whom I performed total colectomy following chronic 



Fig 7 — Multiple polyps of entire colon 


ulcerative colitis of long standing had all been suffering from the effects 
of absorption from a useless, infected, foul large bowel, containing pus, 
with resulting multiple arthritic lesions or multiple fistulas, or both In 
these cases, all efforts at medical treatment had been only partially success- 
ful, and in two of the cases preliminary ileostomy had been done more than 
a year previously because of the apparently hopeless outlook without side- 
tracking of the colon 

In reviewing these three cases, it was obvious that the technical difficul- 
ties, although more complicated than those encountered m treating the con- 
genital variety of polypoidosis, were not made unsurmountable by formation 
of abscesses, or firm fixation or infection, and the tendency to subsequent 
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pentonitis was not a formidable objection The already existing immuniza- 
tion unquestionably was of great advantage in these cases, and although, in 
the first colectomy in this series, I broke into an abscess in the glands 
aiound the caecum, theie was little reaction following the operation and the 
patient made an unintei rupted recovery 

Besides the unhappy sequel of long-standing chronic ulcerative colitis, 
lesulting in complications, the superimposition of malignant disease on the 
polyposis which is secondary to the colitis is important That this is not 
unique, although it does happen in frequently, is attested by the fact that in 
more than 1,100 cases of ulcerative colitis, complicated and uncomplicated, 
seen at The Mayo Clinic, in twenty-five cases carcinoma has developed in the 
presence of the polyposis which nas caused by the inflammatory lesion 
Although perhaps it is impossible to prove pathologically that these carci- 
nomas developed as direct sequela? of events of the inflammatory process, 
I think it is a reasonable conclusion that if chronic irritation of long standing 
initiates carcinomatous changes in a viscus, complicated, progiessive, ulcera- 
tive colitis of long standing is a factor in malignancy 

The production of multiple polyps as a sequel of chronic ulcerative colitis 
has been explained by numerous authors as resulting from undermined ulcers 
which produce a break in mucosal continuity, leaving an overhanging por- 
tion, which, being shut off by the regenerative process, forms a pedunculated, 
polyp-like tumor, with smooth 01 irregulai marginal outlines The eleva- 
tions thus formed are surrounded by regenerating mucosa, and, as healing 
takes place, contraction no doubt leads to their further elevation The same 
process isolates the polyps and not infrequently closes the glandular orifices, 
forming retention cysts When the polyps become pedunculated the forma- 
tion of the pedicle is, I believe, the result of the tug on the loose, underlying 
tissues by the peristaltic action of the bowel, thus producing a true polyp 

Hewitt and Howard, Struthers, and others, in considering the develop- 
ment of polyps resulting from inflammatory lesions, particularly ulcerative 
colitis, have stressed the importance of good blood supply, which causes the 
mucosa to be preserved and hastens the hyperplasia and regeneration of 
glands around the ulcerative processes I have not been impressed in my 
cases wjth the fact that the polyps aie found nearest the principal blood 
supply of the bowel In all three cases which followed ulcerative colitis, I 
have demonstrated formation of polyps so diffuse, as to cover the entire 
intraluminary mucosa of the bowel The idea of Ewing, Erdmann, and 
others, that these polyps may be followed through the transitional steps, 
from thickening and hyperplasia to adeno-carcinoma, is likewise, I believe, 
a possibility, the actual proof of which is more difficult to procure than in the 
congenital variety 

The following three cases of multiple polyps, scatteied diffusely through- 
out the large bowel, secondary to chronic ulcerative colitis, are illustrative 
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Casi IV — A man, aged twenty years, was admitted to the clinic September 26, 
1925 He had had djsenterj and passage of blood for nineteen months, had passed a 
maximal of thirh to forty stools in twenty-four hours, and stated that his condition 
had been as bad as tins for at least too days in succession A diagnosis of amebic 
djsenterj had been made elsewhere, although ameba had not been found 

The patient was found to be acutely ill His maximal temperature was 102° F 
He was passing many stools containing pus and blood, and suffered with rectal incon- 
tinence He had lost twenty-four pounds The abdomen was moderately tender 
Proctoscopic examination disclosed involvement of the rectal and sigmoidal mucosa, 
associated oedema and of tendency to haemorrhage, and scattered, punched-out ulcers 


Fig 8 — Diffuse ulcerative colitis of entire colon with pseudo polyposis 

A diagnosis of chronic ulcerative colitis was made (Fig 8 ) In the next five months 
the patient’s condition fluctuated Improvement was slow, but by October 24, 1925, he 
had progressed sufficiently to be dismissed from observation 

The patient returned to the clinic in February, 1926, much sicker than before, 
reporting steady failure during the month Proctoscopic examination disclosed large, 
sloughing, ragged, undermining ulcers of the rectum, with bridging of the mucosa be- 
tween them The condition was very serious, and ileostomy, as an emergency operation, 
was suggested Because of the patient’s extremely bad condition, however, it was not 
done Treatment then consisted of administration of tincture of iodine b> mouth, large 
doses of kaolin, bismuth, opium, camphorated tincture of opium, and small doses of 
vaccine prepared from the diplostreptococcus which was isolated in practically pure 
culture from the ulcers in the rectum The patient improved slowlj, and after several 
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months was able to go home He came to the clime again, September 22, 1926 He 
stated tint lie had gained thirty-seven pounds in the four preceding months and that he 
was having si\ to sc\en movements of the bowels in twenty -four hours, which onh 
occasionalh contained a little blood and mucus The rectal mucosa contained a few' 
pitted scars and slightly pale There were many polyps, from 03 to 07 millimetres in 
diameter, and from 0 3 to 15 centimetres in length , some of them bled easily The 
diagnosis was made of polypoidosis following healing in an extremely advanced case 
of chronic ulcerative colitis Clinically , the patient was in excellent condition He 
was dismissed with instructions to take vaccine subcutaneously He returned May 23, 
1927, clinically well, stating that he had had the best winter since the beginning of 
his illness He had gamed fifty pounds and looked the picture of health He had had an 
average of three bow'el movements dailv for months and had not seen blood in the stools 
for at least a month At this time proctoscopic examination disclosed the signs of 
healing after chronic ulcerative colitis, polypoid areas, and polyps The small polyps, 
seen January 23, 1927, had disappeared The mucosa between polyps was normal except 



Fic 9 Fic 10 

Fig 9 — Acute colitis with ulceration and desquamation on a basis of chronic ulceratne colitis 
Tig 10 — Chronic ulceratne colitis, partial destruction of mucosa with some evidence of healing - 

for the scars of the infection A series of fulgurations of rectal polyps was carried out 
without incident The patient was then free of symptoms of all intestinal trouble, 
hut because it had not been possible to fulgurate all the poly'ps at this first visit, he 
returned in December, 1927 at which time proctoscopic examination revealed that there 
were still several polyps in the rectum, but that the mucosa was in good condition The 
polyps were again fulgurated 

August 9, 1928, the patient returned for observation and scars were noted m the 
rectum, but there was no ulceration The lumen was practically normal in diameter 
There were no polyps in the areas that had been fulgurated A month later he returned 
with rapidly growing nodular lesions on the right arm Surgical excision revealed 
hemangio-endothelioma Treatment with radium and Rontgen-ray's followed There 
was no evidence of recurrence During the severe exacerbation of colitis in 1926 the 
patient had suffered months of disability from what was designated peripheral neuritis 
He had, at that time, constant burning pain in the balls of the feet, and later higher in 
the legs, so that he could not allow bed clothes to touch his feet Anaesthesia and 
muscular weakness were present Recovery from the colitis was accompanied by re- 
covery from the neuritis 
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From Mav, 1927, until January, 1929, the pitunt w is free of intestinal svmploms 
About January 1, 1929, lie lnd see ere liifluenzi, and after three weeks of this illness 
an exacerbation of the colitis occurred Treatment was again instituted and gradual 
improvement resulted In June, 1929 polvps were again seen through the proctoscope, 
sonic of which were large end firm Operition w is deeded on because of the exaeerb 1- 
tion of the colitis me! the potential danger of indignant change m the pohps October 
15, 1929, lleostonn was performed April 15, 1930 partial colectoim to a point near 
the rectosigmoid juncture was performed uid October 14, 1930, combined abdomino- 
perineal remoeal of the rectal stump was carried out The patient had gained forte 
pounds since colcctoinj 

The pathologist reported diffuse inflammatory pohpoid hyperplasia of the mucosa 
of the colon associated with acute colitis accompanied by ulceration and desquamation 

on a basis of chronic ulceratne 
colitis (Tigs 9 and 10 ) 

Recovery was uneventful and 
the patient is now attending col- 
lege 

Case V — A woman, aged 
tw ente -three eears, ee’as admitted 
to the clinic first 111 December, 
1918, eeith a histore of eeatere 
diarrhoea occasionalle accom- 
panied by passage of blood for tee o 
and a half eears At first there 
eeere onle three or four daily rec- 
tal discharges, but the condition 
became progressieele eeorse, so 
that on admission the number of 
movements had increased to eight 
or ten a dae, and there was some 
abdominal cramping Du -mg this 
period the patient lost twenty - 
nine pounds A diagnosis ot 
chronic ulceratne colitis eeas made 
by proctoscope and rontgenogram 
(Fig 11 ) 

The patient failed to improve 
under a medical care which was 
tried three months, so ileosignioid- 
ostorm was performed February 
19, 1919 At the same tune, the divided distal end of the ileum, and the proximal end 
of the sigmoid were brought out through the abdominal wound in order that the colon, 
thus excluded, could be irrigated Although there w'as some abatement of sypmtoms 
during the next year, the patient was still disabled Subtotal colectomy was therefore 
performed (Figs 12 and 13 ) Improvement followang the procedure was transient, 
due to the development of severe proctitis, with formation of stricture at the site of the 
anastomosis, accompanied by diarrhoea and considerable abdominal pain All medical 
measures, including numerous injections of polyvalent dysentery serum, failed to cause 
benefit Ileostomy was therefore performed January 21, 1925, and Ma> 29, 1929, the 
rectal stump and remaining portion of sigmoid were removed by combined abdominoperineal 
operation The patient made a satisfactory recovery from the operation, and, in spite 
of subsequent pulmonary haemorrhages, associated with active tuberculosis, she main- 
tains her normal weight and now leads an active life 

Case VI — A woman, aged twenty-seven years, came to the clinic first in June, 
1924, with a history of bloodv dysentery of one yeir’s duration The trouble began 
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with an acute cold and became progressively worse, so that m the three weeks prior 
to admission she had had an average of one rectal discharge of bloody, puiulent material 
every fifteen minutes, day and night (Fig 14 ) Ileostomy was performed August 6, 
1924, after the patient had failed to respond to the usual medical measures of irrigation 
of the colon and administration of sedatives Improvement followed the operation, but, 
in the succeeding vears, severe, recurrent exacerbations occurred In March, 1925, in the 
course of an acute exacerbation, an attack of erythema nodosum occurred With an- 
other exacerbation 111 January, 1926, she began to suffer from generalized acute arthritis 
From then until early 111 1930, with each exacerbation of colitis, there was an acute 



tic 14 — Chrome ulcerative colitis involving entire colon, marked narrowing 
of lumen with obliteration of normal haustrations 


exacerbation of arthritis Periarthritic changes increased so that in the last two years 
she has been totally unable to perform any of her duties 

In 1926, treatment with specific vaccine was begun and the colitis graduallj sub- 
sided Non-specific foreign-protem therapy was given for the arthritis, and gradualh 
the acute condition 111 the joints subsided, but the deformity of the hands, feet, knees and 
hips made motion almost impossible In 1929, there was little if anv intestinal difficult}, 
except that the rectum had narrowed so that it was a tube about 1 centimetre 111 diam- 
eter, and retained discharge caused much pam, discomfort, and general upsets 

Because of progressive disabilit} from the arthritis, in spite of the general improve- 
ment of the patient I felt that perhaps radical extirpation of a possible focus would 
bring good results, and total colectomv was performed 

August 6, 1924, ileostomy was performed, March S, 1930, partial colectomv, and 
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October 24, 1930, combined abdominoperineal removal of the rectal stump were per- 
formed 

The pathologic report ins lranorrhagic ulcerative colitis with marked narrowing 
of the lumen and thickened v r alls (Figs 15 and 16 ) 

The patient Ins made a satisfactory recovcr\ and has returned to her occupation 
as stenographer 


TJLCHNIC 

In extirpation of the entire colon, two pro- 
cedures are available (x) Operation in three 
stages, consisting of ileostomy, colectomy in- 
cluding the colon down to the rectosigmoid junc- 
ture, and combined abdominoperineal resection 
of the rectum , and (2) lleosigmoidostomy fol- 
lowed by colectomy The latter method fre- 
quently leaves a rectum and sigmoid covered 
with polyps which must be treated by figura- 
tion or other local destructive measures It has 
the great advantage, however, of retaining the 
splendid sphmcteric apparatus provided by na- 
ture and avoiding the necessity of making an 
abdominal anus O11 the other hand, one is more 
likely to be compelled to remove the rectum at a 
subsequent stage after ileostomy and colectomy 
because of the presence of large and multiple 
polyps in it, rendering figuration of uncertain 
value Between the two operations one may 
vacillate, remembering, however, that after ileo- 
stomy and colectomy, if it is possible to get rid 
of the rectal polyps, a feasible step is to implant 
the ileum into the top of the rectum at a subse- 
quent manoeuvre 

In the six cases outlined, total colectoni} 
Avas done in three stages Ileostomy was the 
primary manoeuvre and colectomy including the 
colon down to the rectosigmoid the secondary 
manoeuvre, the third stage consisted of com- 
Fi° 15 —Hemorrhagic, uicerauve tuned abdominoperineal resection of the rectum 
thickened wails Obviously, one should not attempt ileostomy and 

resection of the colon m a single stage Ileostomy of itself is a serious 
procedure because of the disturbance of Avater balance Avhich folloAvs it 
Most of the fluids are absorbed m the right portion of the colon, and to divert 
the faecal current by ileostomy is to cause such rapid loss of fluid that the 
patient lmrariably loses Aveight and is dehydrated until such time as reestab- 
lishment of the physiologic equilibrium takes place At that time, the ileum 
begins to assume the function of the right portion of the colon, and the stools 
become semi-sohd or formed 
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The most satisfactory type of ileostomy is the smgle-bai 1 eled one (Fig 
17) in preference to the old-fashioned, double-barreled, 01 loop ileostomy 



Fig 16 — Chronic ulcerative colitis, marked inflammation of submucosa 
with practically complete destruction of mucosa 


I have divided the ileum close to the ileocecal valve, turned in the cecal end, 
brought the proximal end through a McBurney incision, leaving a clamp on 



it, sutured it very closely to the peritoneum, closing the wound snugly 
around it, and leaving the bowel obstructed for about forty-eight hours As 
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one of the steps, I ha\e shut off the space between the mesenteiy of the 
terminal portion of the ileum and the lateial parietal peritoneum, just as 
one would do in peifoiming colostomy involving the sigmoid J his prevents 
obstiuetion by loops of small bowel slipping aiound the stiuetures formed at 
ileostomy' and becoming adherent Since the ileostomy is made through a 
small McBuiney incision, without exploiation, and the wound heals tight 
a single-barreled stoma results, which is not difficult to care for (Fig 18) 

I have found it advantageous to postpone the second stage of the re- 
section for about tluee months During this time the patient accommodates 
himself to the presence of the stoma, gams m weight, the stool becomes semi- 
solid or formed, and the general condition is much more faiorable for a 



Tig i 8 — \fter completion of ileostom} 


formidable resection than formerly At the second stage the colon is re- 
moved through a long left rectus incision The dissection begins m the 
right side of the colon, at the caecum (Fig 19), and the mobilization is made 
by dividing the outer leaf of peritoneum, just as one does in resection for 
carcinoma The operation may be performed m a much less radical way than 
for carcinoma, dividing the vessels of the mesentery close to the w'all of 
the bowel, and leaving adequate peritoneum to cover over raw 1 ' spaces 
After the right jiortion of the colon has been mobilized guarding against 
injury to the ureter and retroperitoneal portion of the duodenum, and the 
vessels are secured and peritonization completed, the dissection is carried 
along the under-surface of the omentum (Fig 20 ) That structure is left, 
but the transverse colon is readily mobilized around to the splenic flexure 
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Fig >9 Tig 20 


Fig 19 — Beginning mobilization of coicum and right half of colon Incision is made through the 
parietal peritoneal attachment of the bowel and the dissection is made from without inward 
Fig 20 — Further mobilization of the right portion of the colon and of the transeerse colon 

The omentum Ins been dmded 



Fig 21 Fie 22 

Tig 21 — Mobilization of the colon Ins been carried down to the juncture of the descending colon 

with the sigmoid 

Fic 22 — Completion of partial colectoim down to the middle of the s )( .moid the distal end of 
which Ins been imerted The raw surfaces left b\ the dissection are closed with a running suture 
The abdomen is then closed 
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Mobilization of the splenic flexure is the most difficult step in this manoeuvre 
It is higher than usual and is more likely to be fixed, but by dividing the 
splenocolic ligament one can readily clamp off its vessels and proceed down- 
ward with the mobilization of the descending colon and sigmoid (Fig 21 ) 
The left parietal peritoneal leaflet is divided similarly to the right, these two 
segments of the bowel are loosened, the blood-vessels clamped out and tied, 
and the raw surfaces peritonized I think it is wiser to divide the bowel 
at about the middle of the sigmoid or at the juncture of the lower and 
middle thirds of the sigmoid, so as to be sure of adequate vascularization 
of the end that is to be left in (Fig 22 ) When colectomy is to be done 

for polypoidosis, it is a simple matter to select a point 
with good blood supply, dividing the bowel between 
clamps, with cautery, and turning in the lower end, 
with satisfactory knowledge that there will be small 
chance of leakage, formation of abscess or other com- 
plications In ulcerative colitis, however, it is impos- 
sible to turn in the lower end with a suture, as anyone 
who has attempted it will readily recognize 

In the first case in which I performed total colec- 
tomy for polyposis secondary to ulcerative colitis, 
when the operation was completed down to the point 
of division of the bowel, a clamp was put across the 
bowel and closed, with the result that it cut through 
the entire intestinal wall, leaving a wide-open colon 
staring out of the peritoneal cavity With this ex- 
perience in mind, it has been my custom to divide the 
bowel, holding the lower end very lightly, and then 
suturing over and over, without attempting to turn it 
out , finally, wrapping it in iodoform gauze and bring- 
ing it out through the longer end of the wound 
Drainage is instituted, and, fortunately, in these cases 
Fig 23 — Posterior incision of cohtls immunization is so satisfactory and com- 
bowef k’fTafte 0 / partmi^coicf P lete tliat chances of peritonitis subsequently are less 
tom > than in the congenital type of polyposis, in which 

patients have not had the opportunity of manufacturing their own antibodies 
The third stage of the operation is undertaken subsequent^, after ade- 
quate rehabilitation which may extend over varying lengths of time for 
different patients Certainly, I would not undertake it before two to three 
months had elapsed in any case, and if the patient v^ere badly debilitated it 
could be put off longer This stage of the operation is, in complicated cases, 
the most difficult of the three steps Particularly is this true in cases of 
ulcerative colitis m which formation of abscess or fistulas has been one of the 
reasons for undertaking the total colectomy I have been accustomed to 
doing this third stage after the method of combined abdominoperineal re- 
section of the rectum, starting from behind (Fig 23), mobilizing the rec- 
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turn up to the peritoneal fold (Fig 24), but without opening the peritoneal 
cavity This is accomplished m the same manner as the ordinary step of 
posterior resection foi malignant growths, and when the rectum is entirely 
freed from its attachments up to the peritoneum, it is encased m a glove 
(Fig 25),’ pushed back into the hollow of the sacrum, and the wound is 
closed The patient is then turned on the back, an incision is made low m 
the median line, the inferior mesenteric vessels are ligated (Figs 26 and 
27), the pelvic peritoneum is cut through, and the entire lower segment of 
sigmoid and lectum is removed through the abdomen cn masse (Fig 28 ) 
This completes the operation, except foi the making of a new pelvic floor 



out of peritoneum and instituting drainage posteriorly Peritonization (Fig 
29), m my experience, has never been a difficult step, even m operating on 
men It is possible to mobilize the lateral parietal peritoneum and to utilize 
the peritoneum from the bladder to such an extent that the floor is readily 
completed without much tension In operating on women it is a very 
simple matter to complete the peritoneal floor by the use of the broad liga- 
ments m addition to the lateral parietal peritoneum 

Drainage is instituted aftei the abdomen is closed About half of the 
silkworm sutures which have closed the posterior wound are removed, and 
a gauze tampon and rubbei-tube dram are inserted This takes care of 
slow oozmg which may be present m the large, wide-open pelvis, and also 
siphons off the serum which necessaril}' will collect The tampon is re- 
moved about the seventh or eighth day, after having been loosened by irri- 
gations and by the use of peroxide of hydrogen It is astonishing how 
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quickly some of these laige cavities will close and contract down to a small 
drainage tract which, after several weeks, entirely disappears One patient 
who underwent combined abdominoperineal resection of the rectum I dis- 
missed on the nineteenth day with a draining sinus which was comparatively 
small, but the usual patient ordinarily takes about four weeks in the hospital 
after this stage of the operation 

Rehabilitation after these formidable procedures is slow and adequate 
dietary measures and other steps for increasing the patient’s resistance are 



urgently indicated The immediate post-operative care of these patients, 
following the third step, is similar to that following any combined abdomino- 
perineal resection 

In this series of six cases there has not been a death from operation 
I particularly want to call attention to the advantages of graded removal 
of the large bowel and rectum when its extirpation is necessaiy, and to em- 
phasize the thought that polypoidosis, and particularly the congenital variety, 
is a potentially malignant condition which warrants radical measures before 
metamorphosis into carcinoma has taken place As for the other indication 
for resection, complicated chronic ulcerative colitis, it is evident that the 
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question of focal infection must be a veiy uigent one befoie such radical 
surgical measures can be undertaken, but here, too, polypoidosis or pseudo- 



Tio 26 Tic 27 

Fir 26 — Antenoi approach following posterior mobilization of rectum Ligation of bloodvessels 

to sigmoid and rectum 

Tig 27 — Division of peritoneum for mobilization of sigmoid and evposure of left ureter 


polypoidosis, whichever one chooses to regard it, unquestionably is a fore- 
runner of malignancy in ceitain cases 
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MAYO CLINIC 


— Entire rectum being lifted out of hollow of sacrum 
Peritonization of pehis completed 


Discussion’ — Dr Fred B Lund (Boston) showed a lantern slide in illustration 
of Doctor Rankin’s paper presenting the effect on the large intestine of a ter\ long 
constituted ulcerated colitis 

The patient was a little woman upon whom an lleostomv was done n.ne a ears ago 
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She had ulcers, and Doctor Lund hoped, as had been in other cases, that putting the 
colon at rest would cure this ulcerated colitis, but the ulcers never healed Although 
she had bloody stools and mucus for nine years, she kept \ery well and did all her 
housework One day she turned up with a very large abdominal tumor in the upper 
left quadrant She had grown very thin, her red blood count was down to just a 
little above tw'o million He supposed that she had developed a carcinoma He did 
an exploration and found that there W'as a tremendously inflamed colon and the tumor 
was the inflamed, swollen, thickened omentum With a transfusion before and after 
the operation it was easy to remove that colon She recovered and has since done very w ell 
As to Doctor Eggers’ observations on diverticulitis, tne speaker was of the opinion that 
whenever one finds a left-sided appendicitis in a fat man of about forty, which feels like a 

tumor, one can be sure it is a diverticu- 
litis In rare cases of appendicitis wheie 
the tenderness is on the left, the appendix 
goes down to the bottom of the pelvis , 
or the tenderness on the left may be due 
to inflammation or obstruction making 
the external coils of the ileum distend 
But one can generally tell these diver- 
ticulitis cases He recalled the case of a 
woman who had an abscess about the 
size of a pigeon’s egg between the layers 
of the mesentery of the sigmoid That 
was drained The abscess worked down 
into the pelvis, where it was drained 
through the rectum But it never seemed 
to be drained sufficiently, and after eight 
months of watching that woman fade 
away she died 

Another case shows what can be 
done in severe cases of diverticulitis by 
multiple operations This was a very fat 
old woman of sixty-fi\e, with an acute 
intestinal obstruction, which was much 
distended, in which immediate operation 
had to be done A left-sided incision was 
made and an enormous sigmoid was 
brought out The intestine was opened 
above it The next day faeces poured 
out, and here was this great mass on the 
outside of the abdomen But it did not 
A week or ten days later that was cut 
oft acordmg to the Mikulicz procedure and an enormous amount of pus came out from 
between the layers of the mesocolon and also around it If one hadn’t waited until 
that W'as walled off one would have lost the patient Her heart went on all right, 
although she had an intermittent pulse, and the clamp w'as put on Subsequently, with- 
out ever opening the peritoneum again that whole thing quieted down and it was 
possible to suture the bowel It held, and she went home in excellent condition, w'lth 
her heart better than it had e\ en been for years 

Suppuration between the layers of the mesosigmoid is one of the worst things which 
may happen m these cases of diverticulitis, and it has been his experience that when 
the abscess has been opened, they subsequently come to a resection In cases where 
there is a multiple diverticulitis, but only one section is inflamed, one can disregard 
all the area that is not inflamed and resect the inflamed area as if it were a carcinoma, 
and thev get well 



Tic 29 -—Total colectomj completed The raw 
surfaces left bj dissection are closed with t running 
suture A new pel' ic floor has been made out of 
peritoneum 

feel like a carcinoma , it w as pretty smooth 
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Dr Daniel F Jones (Boston) said that in regard to diverticulitis, he did not 
think many require operation Most of these cases would get on better with an oil 
or diet regime, such as Doctor Eggers gave, rather than with a resection A resec- 
tion in these cases is a very serious operation, too serious for the condition, because 
a great majority of the cases go on He had seen an abscess opened and the sinus 
drained for a long time, it is true But in quite a percentage of the cases they close 

Doctor Rankin m his paper has brought out, and spoken of, an operation which 
ought to be done much more often, and that is an excision of the colon for polyposis 
These cases go on, he was perfecth sure, and die of carcinoma unless this is done It is, 
therefore, reasonable that these cases should have the colon removed when they are 
found 

In a recent case, in a girl of twenty-three, who was operated upon for carcinoma 
of the rectum, when they took out the rectum they found carcinoma of the sigmoid 
The\ took that out and found three other carcinomas along the colon In other cases 
it is the same There are manj of them He was sure that the colon should be removed 
in these cases 

As to chronic ulcers and colitis — he was not sure about the carcinoma form of 
these ulcers, but he was quite sure that the colon should be taken out in a few of these 
cases of chronic ulcerated colitis It can be done without a great mortality Of course, 
the real mortality comes before the operation, from intestinal obstruction 

He judged from the X-rajs presented by Doctor Rankin that he has taken out 
the whole omentum It is quite easj to leave the w'hole omentum The omentum is 
attached to the transrerse colon b} a verv thm 'peritoneum and very few' vessels By 
freeing the omentum from the transverse colon and turning it up, it can be left very 
easih and makes a icrj good cover for the small intestines, and does help to prevent 
obstruction 

Dr J Shtlton Horsle\ (Richmond, Va ) remarked that one of the chief dangers 
in resection of the colon is sepsis This may be avoided partly by the technic employed, 
but there arc other measures in the preparation of the patient that are even more impor- 
tant than the technic A preliminary preparation of the patient, as Doctor Rankin has 
so often emphasized — b\ giving a diet composed largely of carbohydrates and fruit juices 
and bj injections into the peritoneal cavity either of a vaccine or dextrose — is even 
more important than the method of operating 

Another lughlv valuable measure is reduction of the quantity and virulence of 
the intestinal bacteria bv giving the bow'd rest When the lesion is m the transverse 
or left colon this can be done by a muscle-splittmg incision on the right side, bringing 
up the caecum and ascending colon well into the wound, dividing the external layer of 
the mesentery to this bowel if necessary, and placing a glass rod under the bowel If 
there is marked obstruction, a rubber tube can be introduced at once, and after two 
or three days a longitudinal incision is made in the bow'd on the oral side of the glass 
rod This is the old method of doing an enterostomy, especially as practised on the 
sigmoid for cancer of the rectum, and is a useful procedure By this means the colon 
is given complete rest — not merely the partial rest that would occur from the introduction 
of a catheter with the bowel in the peritoneal cavity After ten days the resection can 
be done with comparative impunity 

Another cause of trouble is the poor blood supply m the large bowel This is 
a well-known anatomic fact and frequently causes leakage along the suture line Often 
after the mesentery to the affected loop of bowel has been divided and tied it is assumed 
that the circulation at the proposed site of resection is normal If, however, the 
mesentery is cut at its junction with the bowel it is often found that here is no cir- 
culation, or it is very feeble, at this point It seems a good plan to continue this 
division of the mesentery at its junction with the bow’el until a spuitmg point is en- 
countered in the mesentery Here the resection can be made with an assurance of 
circulator}' competence 
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Doctor Horsley uses the basting-stitch technic of Doctor Kerr It is ingenious 
and attractive, and m mam cases it has worked out well In two of his patients, how- 
ever, it was not satisfactory and mortality resu’ted Tire objections to this basting- 
stitch technic are these (i) In placing the basting stitch it is sometimes difficult not 
to penetrate the bowel If the bowel is penetrated the stitch is infected, and when it is 
pulled out it spreads the infection along the track of the stitch and in the peritoneum 
Even when carefullv inserted there is sometimes eversion of the mucosa (2) Occa- 
sionally the stitch hangs and it is difficult to remove This traction on the basting 
stitch may disarrange the permanent sutures In one case he found it necessary to open 
the bowel 111 order to remove the basting suture, and the patient died (3) A large 
amount of diaphragm is turned in, so obstructing the lumen This consists not only 
111 the amount of tissue already turned 111 by the basting stitch, but in the tissue between 
the basting stitch and the permanent suture, even assuming that only one row of per- 
manent sutures is used Unless the calibre of the bowel is large this diaphragm may 
produce complete obstruction, and while such obstruction may be overcome 111 experi- 
mental animals such as dogs with strong intestinal muscles it is of serious consequence 
in man, as he knows from personal experience of a fatal case (4) The mucosa 111 the 
basting-stitch technic is not accurately approximated While this is of no particular 
consequence 111 a small bowel whose contour is smooth when there is a small amount 
of diaphragm, in the large bowel where the contour is irregular and when a deep 
diaphragm is turned in by the basting stitch the fecal matter may lodge in between 
the mucosa of the two ends of the bowel and cause trouble A narrow, firm line of 
apposition of the whole bowel wall (as often observed after the Murphy button) gives 
the most desirable eventual results 

If the colon is drained for at least ten days before the resection by a complete 
enterostomy opening, the resection can be done with almost as much safety m the 
colon as m the upper small intestine under ordinary conditions The mucosa and the 
whole bowel wall are sutured with linen or silk from within as far as possible, this 
including the mesenteric portion, and then the remaining portion can be whipped over 
from without if necessary, tying the suture to the original end Over this is placed a 
series of interrupted mattress sutures of catgut, and after tv mg them the ends should 
be passed through some adjacent peritoneal covered fat, such as the omentum The 
enterostomy should not be closed for at least ten days after the resection 

Dr W E Sistrunk (Dallas, Tex ) said that he had always felt, m the work 

he had done, that the high mortality which came from operations on the colon came, m 

many instances, from the effort to accomplish in one operation something which reallv 
should be divided into several different stages A great many patients have been lost 
through failure to appreciate that a patient can stand so much and no more , and that 
if one does try to divide operations into stages, although a good deal of time is lost to 
the patient, that many times the patient may be sent home well instead of the wrong 
way 

He had always felt 111 resecting the ascending colon th it he obtained better results 

by carefully preparing his patients beforehand, 111 order to get the bowel as empty as 

possible, then through a left incision bv making an lleocolostomy This lleocolostomy 
allows drainage below the loop which may be partlv obstructed and puts it, to a great 
extent, at rest This does away, to a great extent, with the acute infection which 
surrounds practically all carcinomas of the bowel 

After a period of two or three weeks has passed, and the patient is up and about, 
one can go back to a perfectly clean incision on the right side! and resect the bowel, 
after it has been mobilized, and then have nothing to do but close off the two ends of 
the bowel, the ilium end and the end of the transverse colon, and the operation is com- 
pleted Many times this can be done without anv draining, and only a delay of two or 
three weeks is occasioned bv this step 
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In dialing with auilc sigmoiditis and with diverticulitis, one must be extremely 
careful A great many of these patients who have had slight attacks, indicating trouble 
from a di\ crticulum, will get along lery niceh indeed through care, as far as their diet 
is lonurned and through the use of mineral oil and other measures to obtain bowel 
mm cments md to pi event constipation In acute cases it would be extremely dangerous 
to attempt am tiling m the wa\ of a surgical procedure until the patient has developed 
an iinmunitj to this infection which has become acute After a period of seven to 
ten dajs, or possibh twelve dajs if it becomes necessary, one could dram the abscess 
and then leave the case alone and see whether or not something would be necessary later 
on If one finds an obstruction present, he much prefers, in preference to attacking the 
local area to make a colostomv of the transverse colon and suture the lips of the bowel 
together so it can be closed later After a period of tw'O, three, four, six, or seven 
months, one can go back and do whatever seems necessary to the sigmoid 

Doctor Rankin’s technic, bv doing the operation in two stages, is certainly the 
soundest wa\ to do an operation of that sort It is certainly a most formidable opera- 
tion but we see cases that have pohposis which extends throughout the bowel which 
have to be cared for m some way, otherwise malignant polypi develop and they lose 
their lives On the other hand, there are certain cases of ulcerated glands, cases that 
ha\e a great deal of trouble from the bow'd that is left, which evidently have a 
streptococci infection which extends to the bowel They are ver\ miserable even after 
an enterostoni} has been made The operation has a field of usefulness 

Dr Lixcoix Davis (Boston) recalled a case that had a resection of the right side 
of the colon about five jears ago, for carcinoma of the ciecum At the point where 
the transverse colon was severed the bowel was found to be full of little polypi A 
lateral anastomosis w-as done, and the man left the hospital He has been under observa- 
tion now for five ^ears With a proctoscope one can see multiple polypi scattered 
throughout the rectum, as far up as can be seen One or two of these have been 
removed and examined and found to be benign Although advised to have a resection 
of the remainder of the large intestine, the man demurred He has been very com- 
fortable Occasionally he passes a little blood, but otherwise has no symptoms Un- 
doubtedh he will develop carcinoma eventually 

The point is that he has had five good years, without an artificial anus If a total 
colectom} is done he w'ould have to have an artificial anus He would rather run the 
chances of developing a carcinoma than have a resection with an artificial anus 

Dr F N G Starr remarked that some }ears ago when he was making very 
accurate records and everything of all of the gall-bladder cases cultured, and in an 
anal} sis of 600 of these there w r as 6 per cent that presented a culture of staphylococcus 
All of these patients had suffered from diarrhoea, all of this 6 per cent In some of 
them there was observed at the time of removing the gall-bladder that there was a 
certain amount of colitis They all cleared up after they had the gall-bladder removed 
Following that experience a woman arrived who had been in England some ten 
months previously and upon whom Doctor Shenstone did a colostomy for a very 
pronounced ulcerative colitis She came to me to see if it was time to have it closed 
It wasn’t , there was still a very active ulcerative process going on Upon going over 
her he found a tenderness over the gall-bladder, and upon examination found it was a 
non-functioning, or. slow-functioning, gall-bladder He took it out, and the pus dis- 
charging from the colostomy opening ceased three weeks after the operation The 
colostomy was closed three months later and she has been well ever since 
Possibly that may, in certain instances, be a cause of some of these cases 
He had been struck, too, sometimes in opening an abdomen years after a previous 
operation to find out the reconstructive powers of the intestinal tract For instance, a 
w'oman upon whom he did a complete colectomy for ulcerative colitis some years ago 
returned at the end of six years complaining of great frequency 111 menstruation Upon 
X-rav examination he found a definite kink at the point of the anastomosis of the ileum 
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to the sigmoid, which apparentlv was adherent to the top of the bladder He reopened 
her Although the entire sigmoid had been removed, he found little bunches of fat 
running up the ileum for about six or eight inches and one of these had become adherent 
to the bladder and produced the kink The release of that immediateh ga\c her complete 
relief 

Dr Harri H Kerr (Washington, DC) differed from Doctor Horslej as to the 
disad\ antages, or the weakness, of the basting stitch 

The question of turning m too much bowel depends upon three factors How 
much has been crushed m the clamp , how far the basting stitch is taken from the clamp, 
and how far the anastomosing stitch is placed from the basting stitch 

In the large bow'el the amount of invagination is not of as great importance as m 
the small bowel In the small bowel, the higher you go the more the partial diaphragm 
interferes with the lumen of the bowel and the greater the danger of obstruction In 
operating on children, or the small bow r el of adults, we divide the bowel at an angle to 
its axis If it is divided at an angle of 45 degrees, the circumference of the stoma is 
twice the circumference of the bowel and the danger ’from invagination disappears 

If one uses a single anastomosing suture one reduces the amount of the invagination 
The question of the amount of invagination is easily controlled and should, never cause 
obstruction By the use of a single anastomosing suture the amount of invagination is 
materially reduced 

As to the difficulty from breaking the basting stitch in my earlier experience, I 
had a basting stitch break but I now use stout Pagenstecher linen Stout waxed Pagen- 
stetcher linen, I think, should be used 

As to the possible advantage 'of suturing the mucous membrane, he does not believe 
that holds because he does not believe you can suture the mucous membrane and get 
primary union We all know that intestinal union is not by the healing of like tissues 
but bj the agglutination of the peritoneum that subsequently becomes organized 
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— a mortality of 379 per cent and eighty-five had ladical resections, among 
whom were seventy lecovenes and fifteen deaths — a mortality of 176 per 
cent It is with this gioup of eighty-five radical lesections that this leport 
is concerned 

A general pi maple so widely accepted that it needs no support is that 
of the expediency of a prehmmaiy pioximal diainage operation, especially 
if theie is any degiee of obstruction This is home out by the following 
figui es 


Resection with preliminary cccostoniy or colostomy 35 

Recovered 32 

Died 3 

Mortalit\ 85 per cent 

Resection without preliminary drainage 50 

Recovered 38 

Died 12 

Mortality 24 per cent 


In other words taking all cases of radical lesection, the mortality was neaily 
three times highei among those without preliminary drainage 

Carcinoma of the right colon anywhere between the lleo-csecal valve and 
a point beyond the hepatic flexuie, is quite unanimously considered to be best 
treated by removal of the whole right colon and anastomosis between the 
terminal ileum and the transverse colon This is because (1) removal of 
a lesser part hardly gives a wide enough margin of safety, (2) the proximal 
colon being incompletely covered by pent oneum and having a good deal of 
attached fat or membianous veils is less amenable to anastomosis, (3) the 
ileum has a rich blood supply which minimizes the liability to suture line 
necrosis, and (4) the operation is lelatively easy Opinion does differ, how- 
ever, as to how the anastomosis shall be made — whether end-to-side or side- 
to-side, in one or two stages, and whether it should be accompanied by a 
proximal safety-valve ileostomy of some type Bell, 1 Judd, 2 Rankin, 3 and 
others advise an end-to-side lleo-transveise colostomy with simultaneous 
safety-valve ileostomy by a small rubbei tube , Goetsch 4 advises a three-stage 
procedure compnsing first a cecostomy, then an lleo-tiansveise colostomy 
with omental interposition and finally at the last stage, an excision of the 
right colon The great majority of wnteis piefer a single-stage pioceduie 
and this has been the usual method 111 the piesent senes A total of tw^enty- 
one patients with caicinoma of the light colon was opeiated on, with sixteen 
1 ecoveries and five deaths, giving a moi tahty of 23 8 per cent The opera- 
tion of choice was end-to-side anastomosis of the terminal ileum to the tians- 
verse colon, which was done eleven tunes with one death, a mortality of 9 
per cent The fatal case involved a multiple resection of the right colon, a 
part of the gall-bladder and duodenum, and was followed by death m nine 
hours from shock — a case in which obviously the method of suture was not 
at fault A side-to-side anastomosis was done seven times with three deaths, 
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a mortality of 42 8 per cent Two of the patients who died had extensive 
metastases, one of whom developed peritonitis and ileus, but apparently rather 
from handling the infected neoplastic bowel wall than from a leaking 
anastomosis, which could not be demonstrated The third fatality occurred 
from cardiac failure in 24 0 In addition to these preferred methods, there 
was one instance of successful resection of the hepatic flexure followed by 
side-to-side ascending-transverse colostomy with simultaneous caecostomy, and 
one successful case of end-to-end anastomosis of ileum to transverse colon — 
made easy by the great distention of the former The fifth fatality m this 
right-colon group was due to shock and peritonitis following an emergency 
Mikulicz procedure made between limbs of the ileum and transverse colon 
necessitated by the collapse of the patient on the operating table In one of 
the successful end-to-side anastomoses 111 a patient with extensive hepatic 
metastases a simultaneous ileostomy was done The average period of hos- 
pitalization of patients upon whom successful right colectomy was done was 
22 3 days The analysis of the records of this gi oup does not suggest that 
any of the five fatalities could have been avoided by a provisional ileostomy 
Four of the patients showed extensive metastases and one had chronic cardiac 
disease, and in the one instance where peritonitis was a factor no leak could 
be demonstrated at autopsy The conclusion seems justified that the best 
method of handling carcinoma of the right colon is by resection of the entire 
right colon, with end-to-side anastomosis of ileum to transverse colon, with- 
out preliminary or simultaneous ileostomy It is possible that in selected 
cases a fractional method m stages as suggested by Goetsch might be useful 
In the transverse colon we are dealing with a portion of the bowel which 
is mobile, entirely covered by peritoneum except for the omental attachment, 
possessed of a good but not rich blood supply, and containing semi-fluid or 
pultaceous fecal contents, which may become inspissated and lumpy m the 
presence of marked stasis Obstruction is not common, partly because the 
faecal stream is fluid enough to pass through a small opening, and partly be- 
cause the superficial position of this portion of the bowel makes it likely that 
the tumor will be noticed by the patient or his physician before the symptoms 
are advanced The bowel being mobile by virtue of its long mesentery, re- 
section can be carried out without great difficulty — on the other hand, these 
tumors seem to be peculiarly liable to involve the greater curvature of the 
stomach and to a less extent adjacent coils of intestine The problem here is 
to decide whether a primary resection shall be carried out, and if so, by suture 
anastomosis or by the Mikulicz procedure , and whether by either method there 
should be a simultaneous proximal safety-valve caecostomy or colostomy, or a 
preliminary one made some days before the resection 

The advantages and disadvantages of some of these methods must be 
carefully considered With most authorities a casco stomy is the ideal form 
of temporary safety-valve Among its advantages are that it is certain to 
be proximal to any colonic lesion even if the exact situation of the lattei is 
not known , the location of the caecum is very constant and the operation 
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usually easily done, and it is likely to close spontaneously if piopeily made 
Among its disadvantages aie the fact that it usually only diveits a small por- 
tion of the faecal stieam, and thus while relieving the stiam of gaseous dis- 
tention on the lesection suture line, it nevertheless peimits it to be constantly 
soiled, and does not do away with the occurrence of distal peristalsis which 
may mtei fere with healing , if it does happen to dram most of the intestinal 
contents, the patient’s nutrition may be considerably interfered with , finally, 
although a caecostomy is supposed to heal spontaneously, it does m fact some- 
times requue opeiative closure A cEecostomy which completely diverts the 
intestinal contents would be most difficult to make on account of the fixation 
and size of the caecum and would seem to be most unwise on account of 
the patient’s nutution, although Goidon-Taylor 5 is an advocate of it A 
similar type of safety-valve m the pioximal transverse colon would present 
many of the same advantages and disadvantages, although permitting more 
absorption of the intestinal contents, but a colostomy of permanent type at 
the same point, made by bringing a loop outside the abdomen, would com- 
pletely divert the fascal stream, and would permit cleansing of the field 
before, and complete rest after, the resection 

The question whether a resection may be most advantageously done by 
immediate suture or by the Mikulicz procedure method is one deserving care- 
ful study The latter is widely advocated and practised, but authorities differ 
in appraisal of its merits, as is shown by the statement of Coffey G “It 
is piobable that theie has never been so important a principle introduced into 
intestinal surgery as the Mikulicz principle,” and that of Bell 1 to the effect 
that the operation of Mikulicz should be abandoned owing to length of 
hospitalization, high percentage of recurrence, danger of vascular thrombosis 
and post-operative herniation It should be clearly understood what is 
meant by the Mikulicz operation As originally proposed by von Mikulicz, 
it consisted of drawing out a loop of mobilized colon with the tumor at its 
apex, closing the abdominal wall about the afferent and efferent limbs, and 
after Nature had sealed off the peritoneal cavity, cutting away the loop includ- 
ing the tumor and its mesentery, and subsequently destroying the spur be- 
tween the limbs by crushing forceps and encouraging the retraction of the 
bowel ends and spontaneous closure It is obvious that this operation did 
not permit resection of the tumor by a wide margin, or complete removal of 
tributary glands, and as a result recurrences were common, and there were 
many instances of tumoi implantation m the abdominal wall As usually 
practised at present the method has been much modified The colon is 
mobilized to the necessary degree, an adequate resection of bowel and 
mesentery is done, the two limbs are sutured together bringing peritoneal 
surfaces m apposition, and the ends are brought out of the abdominal wound , 
subsequently the spur or partition between the limbs is destroyed by pressure 
clamps, and the fascal fistula allowed to close if it will or be repaired by sec- 
ondary operation Rankin 3, 7 states that the Mikulicz procedure is usually 
only a palliation, mentions the danger of infection and peritonitis and the 
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liability of the ends to ictiact as late as seventy-two horns, and states that in 
183 cases at the Mayo Clinic the mortality was 9 6 per cent to which must 
be added 7 per cent of recuirences in the abdominal wall He says that 
general statements as to its 11101 tahty and uid-icsults aic not confirmed by 
studying a gioup of cases He finds useful application of the method in a 
few selected cases Gehrels s states that the Mikulicz procedure seems to 
have the lowest mortality and advocates a modification which avoids the “un- 
surgical” crushing of the spur which may lead to pain, hemorrhage, stenosis 
and pentonitis, and substitutes a painstaking freeing of the double-barrel 
colostomy seveial weeks after the resection, with end-to-end suture, not hesi- 
tating to enter the peritoneal cavity Gordon-Taylor 5 asserts that the 
Mikulicz type of procedure has the lowest mortality but advises a preliminary 
oecostomy of a type to divert entnely the faecal current, which would seem 
to imply that one of the chief advantages claimed for the Mikulicz method — 
free diainage of the bowel from the proximal opening of the double-barrel, 
is in fact, negligible Sistrunk, 9 considers the operation as the safest method 
in certain cases of carcinoma in the mobile portion of the colon, but the 
contraindications which he gives limit its employment to a few cases, for he 
says it is unsuitable for adherent growths with infection of the bowel wall 
and adjacent tissues, for large giowths associated with infection, for ob- 
structing lesions, and for growths in the sigmoid in obese patients with short 
mesenteries He recommends for some of these cases a modified procedure 
preceded by a transverse colostomy Richardson, 10 Bolling, 11 Lockhart- 
Mummeiy, 12 de Martel 13 , all advocate a modified Mikulicz-type procedure in 
certain cases , on the other hand, Grey-Turner 14 apparently gives the method 
no consideration 

The alternative to an operation of the Mikulicz type is resection of the 
lesion, with immediate anastomosis by either simple sutuie or by one of the 
two-scoi e-odd aseptic methods, which as Rankin says, have been described, 
either as a complete operation, or accompanied or preceded by some form of 
temporary intestinal drainage The experience at the Peter Bent Brigham 
Hospital is offered as an aid to understanding and solving these disputed 
points 

Eleven resections of the transverse colon have been made with two deaths 
— a mortality of 18 1 per cent Nine of these resections were made by direct 
suture anastomosis, end-to-end — of these eight recovered and one died, two 
were made by the Mikulicz method, of whom one recovered and one died 
Among the eight successful suture anastomoses three had a preliminary safety- 
valve oecostomy and five did not, the hospitalization of these patients aver- 
aged 31 2 days The one fatality was due to adhesions of the small intestine 
to the suture line, with kinking and obstruction , this patient had had a prelimi- 
nary oecostomy, and inasmuch as the adhesions were presumably due either 
to local infection at the tune the anastomosis was made, or to subsequent slight 
leakage, it may be argued that if a pioximal colostomy of complete type could 
have been made, to divert completely the faecal current and peimit cleansing 
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of the bowl before the resection, this -fatality might have been avoided Of 
the two patients in whom a modified Mikulicz procedure was done, one sui- 
vived and one died The successful case had a simultaneous caecostomy, in 
spite of which there were endless complications, a hospitalization of ninety- 
nine days and final dischaige with a faecal fistula The fatal case was a des- 
perate one of involvement of the stomach, jejunum and sigmoid in primary 
caicinoma of the transveise colon, four simultaneous resections were made 
with sutuie anastomoses m three and a Mikulicz pioceduie on the colon, the 
operation was done in an infected field owing to the presence of a faecal fistula 
and death was due to peritonitis appaiently fiom this cause No operative 
method could have availed in this case This small group of transverse-colon 
cases furnishes little evidence m favoi of the Mikulicz type of procedure but 
suggests that the best available method is to make a preliminary caecostomy 
and a subsequent resection with end-to-end suture, although it is likely that 
the caecostomy is of little importance unless obstiuction exists 

It is m the gioup of resections of the distal colon, from, and including, 
the splenic flexure to the thud sacral segment, that the proper selection of 
vanous operative methods is most difficult and important There weie fifty- 
three resections of the distal colon for carcinoma, with forty-five recoveries 
and eight deaths — -a mortality of 15 per cent In eleven of these patients, 
the lesion was too low to permit of any form of anastomosis and a permanent 
colostomy was made, with one death, giving a mortality of 9 per cent In 
twenty-six instances an immediate end-to-end suture anastomosis was made 
with twenty-two lecoveries and foui deaths — a mortality of 153 per cent 
In sixteen instances a modified Mikulicz procedure was carried out, with 
thirteen recoveries and three deaths — a mortality of 18 7 per cent The 
cucumstances attending the fatalities may be compared as follows 

Mikulicz Procedures 

Case S 23519 — Resection descending colon , hypertension, myocarditis, chronic nephritis, 
hepatic metastases, death in one hour from shock 
Case S 32850 — Resection of splenic flexure, death in three days, apparently cardiac 
Case S 31188 — Resection of sigmoid, death in four days from peritonitis due to leak 
at site of Mikulicz operation 

Direct Suture Anastomosis 

Case S 16555 — Resection of splenic flexure, metastases in liver, death from peritonitis 
from defective caecostomy, made simultaneously 
Case S 24993 — Resection of descending colon with simultaneous transverse colostomy , 
death in three and one-half months from myocarditis and pneumonia 
Case S 26063 — Preliminary caecostomy, resection sigmoid , death in seven days from 
leak at anastomosis 

Casl S 10530 — Resection sigmoid, simultaneous caecostomy, death in five days from 
ileus and local peritonitis 

An interesting inquiry is as to the compaiative length of hospitalization 
of patients operated on by the suture anastomosis and Mikulicz methods, 
and their condition on discharge The twenty-two successful lesections ot 

711 



DAVID CHEEVER 


the distal colon made by suture anastomosis remained in the hospital an 
average of 43 3 days , the thirteen successful Mikulicz cases stayed an average 
of fifty-three days Among the suture-anastomosis cases 50 per cent were 
completely healed on discharge and 272 per cent had a fsecal fistula, (the 
remainder had granulating wounds or sinuses) , whereas among the Mikulicz 
cases only 30 7 per cent were completely healed on discharge and 53 8 per 
cent had a faecal fistula As giving some evidence of the comparative gen- 
eral character of these groups, it may be added that 63 6 per cent of the 
suture-anastomosis patients were completely obstructed on admission, con- 
trasted with 46 1 per cent of the Mikulicz cases If the distal colon and 
transverse-colon cases were combined, constituting a larger group where 
both the suture-anastomosis or Mikulicz procedure are applicable, the evi- 
dence appears to be even more 111 favor of the former The average hospitali- 
zation of the suture group is forty days , that of the Mikulicz series is fifty- 
six days , the incidence of faecal fistula is 20 per cent for the suture cases 
and 57 1 per cent for the Mikulicz , the mortality is 14 2 per cent compared 
with 22 2 per cent In further comparison of these two methods the reviewer 
of the hospital records cannot fail to be struck by the frequent mention among 
the Mikulicz cases of pain occasioned by the application of clamps, the 
necessity of re-application of clamps, and the annoying infection of the 
wounds In some confirmation of the general impression of the fallacy of 
statistics it may be mentioned that in the early days of the hospital four 
resections were done by the original Mikulicz method with good recoveries 
and average final results 

A question which has been of especial interest to the writer for some 
years is that of the relative efficacy of a caecostomy or colostomy of temporary 
type made with a tube which necessarily diverts only a part of the faecal cur- 
rent and acts as a safety-valve to prevent gaseous distention, and a proximal 
colostomy of permanent type which completely diverts the bowel contents In 
theory, the former is easier to make, gives sufficient escape of the fsecal cur- 
rent to safeguard the anastomosis and will close spontaneously, while the 
latter is harder to make, is unnecessarily complete in its function and always 
lequires formal operative closure The writer believes that all but the last 
of these assertions are frequently untrue, and that the permanent type 
colostomy as a preliminary to all resections with suture-anastomosis of 
tumors of the colon distal to the mid-pomt of the transverse colon is the 
operation of choice In this viewpoint he is probably greatly m the minority 
since most surgeons perform the temporary csecostomy or colostomy as a 
matter of course Pfeiffer and Smyth, 15 however, and Judd 2 advocate com- 
plete diversion of the faecal stream and irrigation of the distal colon to cleanse 
it before resection, and Gordon-Taylor 5 has already been quoted as doing 
a complete csecostomy Rankin 7 states that operative closure of a colostomy 
is a much more formidable procedure than of a caecostomy For some years 
the writer has piactised the permanent type colostomy in suitable cases as 
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a preliminary drainage operation and has found it both satisfactory m its 
immediate results and not difficult to close 

The experience of the Peter Bent Brigham Hospital throws a good deal 
of light on this question Among thirty successful resections of the colon 
distal to the hepatic flexure, with suture-anastomosis, there were nine pre- 
liminary and one simultaneous caccostomies Of these patients no less than 
four had a fascal leak at the anastomosis and two required operative closure 
of the csecostomy There were four instances of colostomy of tempoiary 
type (not diverting the entiie faecal stream), of which no less than three 
had gross faecal leaks at the point of anastomosis, one had local infection and 
three had to have secondary operative closure of the colostomy One of 
these supposedly temporary type colostomies became a permanent faecal 
fistula which the patient would not return to have closed In other words 
among these fourteen patients, m 50 per cent there was failure on the part 
of the safety-valve to prevent faecal leakage at the anastomosis and m 42 8 
per cent it was necessary to make operative closure of a stoma which is 
supposed to heal spontaneously On the other hand, there were eight in- 
stances of preliminary colostomy of permanent type, completely diverting the 
faecal stream, of which none had faecal leaks at the anastomosis, and three had 
slight local infection In closure of these colostomies three healed per 
primam and only one had a slight fecal leak, which does not seem to bear 
out Rankin’s statement as to difficulty of closure There were no deaths 
where resection was preceded by this type of stoma So far as proof can be 
afforded by a limited number of cases, it seems very evident that a peimanent- 
type colostomy, completely diverting the frecal stream, is vastly superior to 
one of temporary type m accomplishing the object for which this preliminary 
operation is done Incidentally, the surprising fact also appears that among 
these thirty successful resections with suture-anastomosis in the distal colon 
there were eight m which no preliminary or simultaneous safety-valve opera- 
tion of any sort was done, yet none had any gross fsecal leak although two had 
complete obstruction on admission, and five had no infection of the opera- 
tive wound There was no mortality in this group This again illustrates 
how misleading statistics may be, for certainly no surgeon of experience 
would advise as a routine, primary resection with suture-anastomosis 111 the 
distal colon without making a proximal safety-valve 

The method of suture-anastomosis adopted m the great majority of these 
cases was the most simple sort of open suture, consisting of an over-and- 
over stitch embracing all layers, supported by a continuous sero-serous stitch 
and with disposal of the omentum about the suture line In no case has any 
special instrument or device been used, and m only a few instances has any 
aseptic method such as that of Kerr been employed In the closure of the^ 
permanent-type colostomy the bowel is carefully dissected free from skin, 
areolar tissue, aponeurosis, muscle and the edge of the peritoneum, but the 
free peritoneal cavity is not entered If but a small opening was made origi- 
nally m the bowel the mucosa will be found much everted If now the 
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delicate white linear cicatrix which has formed at the edge of the incision 
m the bowel wall and which now tends to constuct and maintain it m ever- 
sion is carefully dissected off, the mucosa can be readily turned in and a 
surprisingly small opening remains to be closed by a two-layer catgut suture 
A folded bit of protective tissue should be carried down just through the 
aponeurosis, and the wound otherwise closed in layers 

The scrutiny of this group of cases of resection of the colon for carcinoma 
has gone far toward confirming opinions which have gradually crystallized 
m the writer’s mind and which for some years he has been adopting in prac- 
tice The particulai doctrine which he wishes to support and which seems 
to him to be justified by the experience quoted above, is that a colostomy 
of permanent type, made as a prehminaiy or first-stage operation in resection 
of the distal colon, and later closed when its work is accomplished, is much 
superior to the tube-drainage, tempoiaiy type of procedure Its advantages 
are that it completely diverts the faecal contents, which gives the best possible 
relief of obstruction, it permits the cleansing by irrigation of the operative 
field in the distal colon so that something akin to an aseptic resection and 
anastomosis may be done — whether by open sutuie or by some special tech- 
nic — it absolutely prevents any strain on the suture line by distention by 
gas and faacal matter, and any soiling from the same source Its disadvantages 
may be alleged to be greater difficulty in execution, and' the necessity of 
formal closure As a matter of fact, it is no more difficult to make a pei- 
manent than a temporary type of colostomy, it occasions less wound infec- 
tion, and as already pointed out its closure — for which no anaesthesia except 
local infiltration is necessary, is not difficult There is no reason why in 
favorable cases the colon at the seat of the proposed resection may not be 
rendered practically aseptic If the lesion has caused obstruction and much 
feecal material has accumulated proximal to it, but distal to the colostomy, 
difficulty may be experienced m clearing it out, but usually with the rest 
afforded by the colostomy and the consequent subsidence of oedema and 
inflammation the passage of the bowel contents, softened by appropriate 
means, can be secured, and in any event if it remains in the colon it will 
not threaten the anastomosis until healing is complete and the colostomy 
closed 

An attempt may be made to formulate a plan foi the selection of the 
appropnate operation for carcinoma of the colon, on the basis of the expe- 
rience above recounted, as follows in a lesion of the right colon from the 
lleo-oecal valve to a point beyond the hepatic flexure, the entire right colon 
should be removed and a suture anastomosis made between the end of the 
ileum and the side of the colon, a provisional proximal jejunostomy may be 
made by the Wit/el method, but is probably unnecessary In carcinoma 
of the transverse colon, a csecostomy should be made, using a large-calibre 
rubber tube, followed after its function is well established, by resection of 
the lesion and end-to-end anastomosis by any recognized method of suture 
Probably the cecostomy may be omitted with slight risk In lesions of the 
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distal colon including the splenic fiextnc, a pci manent-tj pe colostomy should 
first be made m the tiausterse colon, through eithei the right or left lectus, 
hut piefeiably the former, and aftei obstruction has been idieved the 
function established and the distal bowel i endued as aseptic as possible, a 
lesection of the lesion with end-to-end anastomosis by the sutuie method 
should be done The colostomy may be closed under novocame anaesthesia 
aftei eight or ten days If the caicmoma is situated far distal in the sigmoid, 
anastomosis may be impossible, m which case after resection, if the proximal 
end cannot be brought down to the anus, the chstal end is closed and dropped 
back and the open end of the upper segment brought out as a permanent 
anus If the lesion is still more distal it will come m the category of a rectal 
carcinoma and will presumably require complete abdommo-permeal extupa- 
tion If the patient is admitted with complete obstruction and it is impossible 
to determine the site of the lesion, it is the writer’s practice to make a trans- 
verse colostomy through the right rectus under novocame, on the theoiy 
that in the great majority ofi cases colonic carcinoma will be found distal 
to that point, and that a proximal lesion is not likely to cause obstruction 
If the transverse colon, is found collapsed at that point, it is wise to enlarge 
the incision and explore, since the lesion is likely not to be m the colon at all 
but to be m the small intestine and to require immediate radical tieatment 
If after the obstiuction is relieved a barium enema and other diagnostic 
measures reveal a distal lesion which is inoperable and which is best relieved 
by a sigmoidostomy, no ebagrm need be felt at the failure to provide this 
at first, since the exploration and sigmoidostomy will be performed much 
moie safely as a second stage Finally, operative campaigns based on the 
Mikulicz procedure seem to the writer to be inferior to the plan above out- 
lined on the scoie of mortality rate, length of hospitalization, comfoit of 
the patient and incidence of complications They should be reset ved foi 
certain special conditions and emergencies where they are obviously indicated 

REFERENCES 

1 Bell, Leo P Carcinoma of the Large Bowel , Choice of Operative Procedure Arch 
Surg vol xx, p 491, 1930 

3 Judd, E S Lesions of the Colon Treated Surgical!} South Med J, vol 11, p 75> 

1924 

3 Rankin, F W Choice of Operation m Cancer of the Colon JAMA, vol lxxxni, p 

86, 1924 

4 Goetsch, E Diagnosis and Surgical Treatment of Carcinoma of the Colon Arch 

Surg, vol '\vm, p 998, 1929 

' Gordon-Taylor, G Factors for Safety 111 Surgery of the Colon and Rectum Proc 
Royal Soc Med , vol xxm, pp 62-71, 1930 

R Coffey, R C Discussion of Paper by J S Horsley on Carcinoma of the Colon 
JAMA, vol xcm, p 1372, 1929 
" Rankin, F W Surgery of the Colon New York , Appleton, 1926 
* Gehrels, E Resection of the Colon Cahf and West Med, vol xxxm, pp 5CS— 57 2, 

193° 

0 Sistrunk, W E The Mikulicz Operation for Resection of the Colon Trans Am 
Surg, Assn, iol xtvi, p 281, 1928 


715 



DAVID CHEEVER 


10 Richardson, E P Diagnosis and Principles of Treatment of Carcinoma of the Colon 
N E J Med , vol ccni, pp 455-458, 1930 

n Bolling, Richard W Carcinoma of Left Colon S Clin No Am , vol i\, pp 733- 
740, 1929 

12 Lockhart -Mummery , P E Diseases of the Colon and Rectum and Their Surgical 
Treatment London, Bailliere, Tindall and Cox, 1923 

“deMartel, T Colectomy for Cancer Proc Roy Soc Med, vol xxi, p 1807, 

1927-28 

“Grey-Turner G Cancer of the Colon Lancet, vol ccxvi, p 1017, 1929 
lr Pfeiffer, T B , and Smyth, C M Carcinoma of the Colon S Clin No Am , 
vol mu, pp 869-876, 1928 


716 



INTESTINAL OBSTRUCTION FROM CARCINOMA OF COLON 

By William D Haggard, MD 
of Nashville, Tennessee 

The highest death-rate in intestinal obstruction from all causes is from 
carcinoma of the colon It is between 40 and 50 per cent Souttar reported 
that m seven London hospitals during 1920-1924, the mortality rate was 
43 5 P er cent > and only exceeded by that of intestinal obstruction due to gall- 
stones which was 50 per cent Obstruction is the ultimate symptom of a 
large majority of cases of cancer of the colon Carcinoma if often silent 
until it is considerably advanced and obstruction may be the inaugural symp- 
tom Carcinoma generally kills by obstruction Burgess found that 356 
per cent of his cases came to the hospital with complete obstruction With 
symptoms of acute obstruction, when obvious causes like hernia can be 
ruled out, one can suspect the colon in elderly people as being the cause 
If it is m the colon, 90 per cent are due to carcinoma Practically all lower 
left-sided lesions have some degree of obstruction, and as regrettable as it 
is, obstruction is the most significant single diagnostic manifestation 

Complete intestinal obstruction should be said to exist when obstipation 
for a period of two or three days with pain, vomiting and distention persists 
after two turpentine clysta There may be one or two stools from enemata 
below the block, but after that no faeces or flatus escapes and the colicky pam 
is undiminished The picture is not as clear cut or absolute as obstruction 
of the small intestine by adhesive bands or strangulation There is not so 
much shock or vomiting, there is not the fatal loss of chlorides and there 
is also the absence of the dangers of circulatory constriction resulting in 
gangrene Obstruction of the colon is none the less deadly 

Visible peristalsis should be sought for and any reasonable time spent 
in looking for this important sign is well worth while It is relatively early 
and may be obliterated later by distention and paresis Vomiting is late 
m appearing The lower the obstruction, as is well known, the less the 
vomiting and contrariwise Vomiting occurs m about one-half of the cases 
Pam is not so compelling m colonic obstruction as m ileus, but should not 
be silenced with morphine until it has told its tale It is characteristically be- 
low the umbilicus in colon obstruction, save m the lleocaecal zone Pam was 
the chief symptom m sixty-five of 102 cases without obstruction (Morrison) 
Catharsis, while not so murderous m blockage of the large gut, is never- 
theless well-nigh brutal It intensifies the pam and may precipitate 
perforation 

The near aphorism that epigastric distress is more prone to originate 
in the caecum and right half of the colon than it is the stomach, should at 
least arouse our suspicion 
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The symptoms of carcinoma are notoriously inconspicuous P1101 to 
the onset of obstructive phenomena bearing on the diagnosis there are some 
points m the history that if present are significant The most important is 
change of intestinal habit lasting from a week to a month Among the 
others are abdominal distress, dyspepsia, occult blood, weakness and anaemia, 
urgency with futile attempts, palpable tumor in the right side, loss of 
weight and strength, constipation, blood and mucus When low down in 
the rectosigmoid area, the partial obstruction may cause tbe classical com- 
pensatoiy diarrhoea The duration of carcinomatous growth before recog- 
nizable in men is 7-8 months, m women 8-9 months (Morrison ) 

When there is any type of intestinal dysfunction, such common and all- 
pervadmg symptoms as constipation and diarrhoea are probably dismissed 
with less careful inquiry and investigaton than any othei one presenting 
symptom 

Prior to obstiuction, progressive constipation exists in from one-foui th 
to one-half of the patients in the presence of a low left-sided lesion 

The question may well be asked how long should constipation be treated 
symptomatically without an examination and without thought of its mechani- 
cal cause ? Moynihan says “In left colonic growths, constipation is the rule, 
while in right colonic growths constipation is rare ” 

Clu 0111c intestinal obstiuction probably exists in a greater or less degiee 
in 40 per cent of the cases, when seen by the surgeon When not well 
marked, it can only be inferred by the intestinal distention with cramps and 
irregularity of bowel movement Sometimes the patient has a definite sensa- 
tion of stoppage of the faecal flow at a ceitam point which he will indicate 
Moreover, the gurgling of gases through the stenosed area is audible and 
should be listened for 

Cases diagnosed rather cavalierly as “intestinal indigestion” on account 
of bloating and mild distress, often mean carcinoma Chronic appendicitis, 
a diagnosis which always requires support and creates suspicion, may, in an 
elderly person, be a masquerade for carcinoma Medical treatment is a 
positive disadvantage because restricted diet and mineral oil unfortunately 
obviate the pain that a generous diet and a lack of solubility of stools would 
produce, which would necessitate a more careful investigation Partial 
obstruction associated with abdominal cramps and urgency of bowel move- 
ment, perhaps with diarrhoea, is sometimes associated with streaking of the 
stool with blood This would be the colloid, adeno-carcinoma, with ulcera- 
tion and resulting fixation and tumefaction Partial obstruction over several 
days temporarily relieved by enemata, may recur after days or weeks and 
sometimes months of relative freedom, only to reappear with redoubled vigor 
or with complete obstruction 

Visible penstalsis is not as appreciable m tbe large intestine as it is in 
the small and can be, of course, seen more easily in thin subjects and when 
seen is of a sluggish undulation more prolonged I11 the low, recurring type 
of partial obstruction, not due to annular constriction, the patient may bear 
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the complete obstruction with compai atively few symptoms except mu eased, 
peisisent, and continuous distention of the abdomen 

One thinks of the stomach as being the most frequent site of caicmoma 
The laige intestine, including the icctum taken as a system, pioduces 
more carcinomata than the stomach itself Appi oximately half are m the 
rectum and the other half m the colon Of those m the colon 50 per cent 
are in the sigmoid, nearly a third m the ascending and transverse and the 
smallest number at the flexures which are the fixed portions The large 
intestine down as far as the splenic flexure develops from the primitive mid- 
gut with the flexity and absorptive properties of the small intestine Hence 
large growths can exist m the right half of the colon for long periods without 
obstruction The descending portion develops from the primitive mid-gut 
Here absorption is near completion, the excreta is dehydrated and more 
solid and the function of the left half of the large intestine is largely stoiage 
Practically speaking, it may be said that tumors from the caecal region to 
the splenic flexure are associated with diarrhoea and severe anaemia Wheieas 
those below the splenic flexure are associated more with constipation and 
without anaemia 

The large, flat, fungating, soft encephaloid types of tumois in the caecum 
and ascending colon raiely ever produce obstruction Whereas the stenosmg, 
fibrotic type or so-called napkm-ring carcinoma on the left side of the colon 
is very prone to produce gradual constriction of the lumen with increasing al- 
though undetected symptoms of partial obstruction until it finally becomes 
complete The large tumor at the head of the caecum is sometimes felt by 
the patient himself and is a fortuitous circumstance Such a patient of ours 
who had no other abdominal symptom whatever resulted m a five-year cure so 
far A mass that is palpable is not a sign of inoperability any more than it is 
m carcinoma of the stomach There is often a spool-like lesion with no lym- 
phatic involvement With symptoms frankly suggestive of obstruction, 
Roentgen-ray as a rule is not required Valuable time should not be lost 
If convenient, and the condition of the patient will permit, a barium enema 
may be given and a plate quickly made 

The ledundancy of the sigmoid and it being sequestered in the bony 
pelvis, sometimes offer difficulties whereby the filling defect in the nanow 
canal, surrounded by the growth, may be entirely obscured by an overlying 
loop of sigmoid This taxes the skill of the rontgenologist, but with caie, 
experience, manipulation and palpation, this can be obviated The skilful 
employment of the fluoioscope is more revealing than the plates 

A barium enema is much preferable to the barium meal from above which 
may be a menace m chronic obstruction because m a partial obstruction the 
lumen may become quite closed and plugged by a mass of barium 

A bimanual rectal examination may sometimes be rewarded by the loca- 
tion of a low-lying growth and should be routinely and searchmgly made 
I once reported a group of five cases of complete intestinal obstruction 
fiom carcinoma of the rectosigmoid and rectum which had not been previ- 
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ously diagnosed or even examined by digital method Failure to examine the 
rectum not only for suspicious symptoms but in a routine physical examina- 
tion is one of the scandals of our diagnostic errors Low-lymg growths can 
be visualized by the sigmoidoscope and if possible a biopsy may be made to 
determine the grade of cancer and its bearing upon advice and prognosis 
Surgeons may not need the admonition to use extreme gentleness Gray 
Turner refers to five cases in his knowledge of perforation of the sigmoid 
by the sigmoidoscope, one m his own hands resulting fatally although immedi- 
ate abdominal section and suture were carried out In unlocalized obstruc- 
tion the blind caecostomy, under local anaesthesia without exploration, is the 
procedure of choice 

Obstruction occurs six times as often on the left half of the colon, in 
the experience of Burgess, as it does m the right half — 87 per cent versus 
13 per cent A simple colostomy, however, is a serious undertaking as in 
the Brigham Hospital series the mortality was 39 1 per cent and Gray Tur- 
ner’s was 39 per cent Resections in both of these clinics were about 19 
per cent only W ith preliminary colostomy it was 9^4 per cent and without 
it was 355^2 per cent 

The permeability of the diseased gut, with the trauma of the handling, 
invites an exudate of virulent microorganisms This largely explains the 
higher death-rate of palliative colostomy The amount of manipulation 
required to determine its obstructiveness and the future operability is lll- 
timed It sets free the highly septic flora of the obstructed growth and 
sets up a degree of peritonitis that m aged, debilitated, dehydrated patients 
is so often fatal It is the toxicity of the imprisoned secretions above the 
obstruction that gives the added danger to exploration Thus m a small num- 
ber of acute obstructions at the Mayo Clinic, the mortality for colostomy 
was 42 85 per cent , whereas palliative colostomy, on account of inoperability, 
gae a mortality of 7 67 per cent and colostomy in the group where further 
operation was considered advisable was only 2 7 per cent Generally speaking 
the “blind csecostomy” proposed by Stiles m the acutely ill and completely 
obstructed patient is wise and safer surgery The Gibson type of caecostomy 
with a three-quarter-inch tube is satisfactory 

With spinal analgesia and a moderate Trendelenburg position, m not too 
obese subjects, the parietal wall can often be elevated and mobilized suffi- 
ciently to visualize the lesion without the danger of unwarranted and danger- 
ous exploration to determine the location 

If any exploration at all is done, the general abdominal examination, liver, 
etc , should be alone carried out In any event it should precede even the 
most superficial examination of the growth Everyone can recall instances 
where only an exploration to determine the site and character of the lesion 
would have prevented disaster Therefore spinal analgesia, and its amaz- 
ing relaxation, allowing visualization, is a most helpful substitute for 
manipulation 
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In partial obstruction, where the growth is inoperable, short-circuiting is 
in some instances preferable to colostomy It will overcome the future at- 
tacks of painful near-obstruction and is preferred always by the patient 
to colostomy Partial obstruction, where not too severe, can sometimes 
be well treated by anastomosis, say between the transverse and pelvic colon 
without resection Rowlands reports a successful subsequent removal of a re- 
sultantly shrunken growth in the splenic colon in these circumstances Splenic 
growths are obstructive m ioo per cent Where no secondary removal is 
possible internal anastomosis is in some instances more desirable, even though 
bought at a slightly greater hazard The mortality of colo-colostomy or 
lleocolostomy is approximately 30 per cent 

Colostomy of the modified madyl type with a muscle split incision low 
down on the left side in front of the anterior superior spine is perhaps the 
simplest 

Rankin suggests returning the excess of the distal colon back into the 
incision and pulling up on the proximal until a fixed portion is reached 
near the junction, obliteration of the opening to the outer side of the colon 
by a purse-string suture to the lateral fold of the peritoneum, sewing it 
to the parietal layer to prevent the foramen being left patulous , suture 
of the peritoneum and also the abdominal skin under the protruding arch 
of the sigmoid, suture of the fascia loosely, and lastly the avoidance of 
handling the growth as peritonitis causes half of the deaths 

Resections at the Brigham is 19 2 per cent , which closely parallels the 
result of Gray Turner’s — 19 per cent operative mortality 

Resection with preliminary colostomy gave 9 6 per cent , whereas re- 
section without preliminary colostomy 25 5 per cent Preliminary colostomy 
is not so applicable to colonic growths, but it can be profitably done in two 
stages One can proceed to resect even in the presence of liver metastasis 
The risk is not much greater and life was prolonged on an average of seven- 
teen and one-half months “A resection is often the best palliation,” says 
Gray Turner 

The Mikuhcz-Paul operation in the movable part of the colon, may be 
employed in partial obstruction with satisfaction The obstructive resection 
obviates possibility of cancer implant in the wound 

Bolling reported thirty-three cases of Mikulicz’ operation at St Luke’s 
with two deaths Cheever reports 16 1 per cent mortality for resections with 
complete obstruction and 21 per cent mortality without complete obstruc- 
tion, which means that the cases with complete obstruction probably had, of 
necessity, preliminary colostomy “Obstruction may be regarded as actually 
a favorable complication ” (Cheever ) 
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SURGERY OF THE LARGE INTESTINE 

Bi William J Mai o, MD 
of Rochester, Minnesota 

I have been asked by the officers of the American Surgical Association 
to present a paper on surgery of the large intestine, based on the recoids 
of the Mayo Clinic from the first radical operation, in 1890, to January 1 
1931 In this period, 5,426 operations were performed on the caecum and 
ascending colon, transverse colon, sigmoid, and rectosigmoid, and 3,312 on 
the rectum In reviewing this mass of data representing forty-one years of 
a developing field of surgery, one finds much of interest but also much which 
would take up time unprofitably 

In an endeavor to deal with so large a mass of statistics of operations per- 
formed by several surgeons over a long period, it is difficult to do more 
than to state generalities, and these generalities should not be granted such 
weight as the number of cases reported might indicate, lest significance be 
attached to quantity rather than to quality It should be lemembered that 
reports of smaller groupings of statistics piesented by suigeons who have 
worked up their cases in great detail from every standpoint might in many 
respects have greater significance than composite statistics such as I might 
present 

The statistics given in detail in the accompanying charts, for which I am 
indebted to Dr Fred W Rankin, are for the years 1929 and 1930 For 
the earlier years from 1890 to 1929, I shall content myself with brief his- 
toric comments on the growth of our knowledge in this field 

First I should like to direct attention to some of the physiologic and 
anatomic facts which have been developed in this period largely through clin- 
ical investigation and research The significant fact to be deduced is the 
gradual change from surgery conti oiled by gross pathology to surgery based 
on physiology It should be noted that the understanding of early processes 
which lead to the late manifestations of disease which controlled suigery 
111 the past is helping us to a broader comprehension of disease in its earlier 
stages and consequently an increased percentage of cures I11 this better 
knowledge the Roentgen-rays and various forms of endoscopic examination 
are playing a remarkable part, 

Physiologic and Anatomic Considei ations — In any consideration of an 
organ we always think of anatomy as fundamental, but in reality physiology 
is the architect which designs the anatomic structure 

Embryologically, the colon has its origin on the left side of the body, and 
the small intestine m six primary convolutions on the right side At about 
the eleventh week the embryonic colon begins to move to the right, and con- 
tinues to move until the head of the colon reaches its normal situation soon 
after birth The right half of the colon originates with the small intestine 
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fiom the nud-gut, having m the embiyo the same villi, and it retains the 
same blood supply from the superior mesenteric vessels as the small intestine 
Compaiative anatomy indicates that a small proximal colon is characteristic 
of the carnivora, and unabsorbed end-pioducts of protein metabolism undergo 
putrefaction, whereas in the herbivora the huge proximal head of the colon 
with its silo-like capacity is foi the purpose of extracting carbohydrates from 
the herbivoious diet, the unabsorbed end-products undergoing fermentation 
In man we see in the moderate size of the caecum and ascending colon a 
charactenstic featuie of the ommvora, its purpose is to remove nutritive 
matenal from protein, fats and carbohydrates, the unabsorbed end-products 
of which undeigo both putief action and fermentation, and in these processes 
lies the possibility of development of toxic products, the absorption of which 
may be the cause of certain disoiders We see manifestation of this possibility 
of toxicity m the anaemia which so often is evident in connection with tumors 
of the proximal half of the large intestine Often oedema of the lower ex- 
tremities is piesent, with other signs and symptoms which fortunately do 
not have the same piognostic significance as similar conditions in other parts 
of the body, since many of these debilitated patients are to be cured by radical 
surgical procedures 

Recent investigations by Alvarez and his colleagues have shown the influ- 
ence of food products on mass Among the various types of food which form 
a mass, such common articles of diet as potatoes and milk form relatively 
large masses, whereas red meats induce a large amount of bacterial action 
Three-fourths of the peoples of the world eat rice for carbohydrate, and 
more or less fish for protein Rice not only has a high-calorie content but 
also liquefies and forms only a very small mass , such articles of diet as fish 
also form a small mass It would be interesting to know whether diverticulum 
of the large intestine is as common m the countries m which rice and fish 
are eaten as it is in the countries in which potatoes and red meats are eaten 

The left half of the large intestine, like the stomach and the urinary 
bladder, has a reservoir function The absorptive power of this portion of 
the bowel is not great, and its peristalsis is largely reverse except during 
defecation, to move the products back into the absorptive part of the large 
intestine where fluids and nutritive materials may be taken up We often 
speak of rectal alimentation, when we simply mean that certain materials 
are passed into the rectum for reverse peristalsis into the right half of the 
colon to take place, as food is taken through the pharynx and the oesophagus 
into the stomach 

Man has little consciousness of what is going on m the small intestine 
and right half of the colon, whereas he is more or less conscious of the action 
of, the sigmoid 

In mammals the testis is the primitive procreative organ, and because of 
its long heredity it is relatively free from disease , the ovary, secondary to the 
testis, is a more lecent acquisition which has not yet achieved the same re- 
sistance So, too, the colon, of relatively recent development, has not yet 
achieved the stability of the primitive small intestine 
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The autonomic nervous system is largely independent of the central 
nervous system The autonomic fibres regulate the action of the gastro- 
intestinal tract, and the other viscera, the ductless glands, the blood-vessels, 
and all organs containing involuntary muscle 

The autonomic nervous system has for one of the most important tissues 
under its control the non-stnated muscle, which was probably the oldest of 
all forms of control Then came the internal secretions followed by the 
sympathetic nervous system, the internal secretions might be said pictur- 
esquely to play on the sympathetic nervous system to produce its results 
as hands and fingers play on the piano This association with the non- 
stnated muscle is well shown m the intramural plexuses of the gastroin- 
testinal tract, as described by Keith, and again by intestinal peristalsis, several 
contractions to the minute, and that vascular type of peristalsis which occurs 
eighteen to twenty times a minute and acts as the heart of the portal circu- 
lation to the liver 

Gaskell described the small, round, medullated nerves which connect the 
anterior horns of the spinal column with the great sympathetic nodes, all of 
which are direct connections, except those which pass to and through the 
suprarenal glands before reaching the ganglions, showing the close connection 
between the important internal secretion of the suprarenal glands and the 
sympathetic system Langley described the parasympathetic nerves, the vagus 
and pelvic nerve 

We begin to see that certain obscure happenings in connection with the 
large intestine may be due to localized spasms of the smooth muscle layer of 
the blood-vessels Again, now that we are getting new light on the sympa- 
thetic nervous system, which acts as a brake on intestinal peristalsis, we see 
a possible explanation of some phases of the development of diverticulosis 
Learmonth and Markowitz have shown that after section of the inhibitory 
nerves to the colon of the dog, a barium meal may produce an appearance 
suggestive of early diverticulosis 

The work of Hunter and Royle has stimulated fresh surgical interest m 
the sympathetic nervous system In this field Adson, Rowntree, and their 
associates have been able to relieve megacolon and similar disorders which 
resemble the dilated oesophagus in cardiospasm, by removal of the lumbar 
sympathetic ganglions and their communicating branches The operation 
effects its purpose probably by leaving the sacral sympathetic outflow, which 
is motor to the distal part of the colon, in sole control of this part of the 
bowel Such procedures have also brought about marvelous relief in 
Raynaud’s disease, in disease of the blood-vessels of the extremities, m which 
one element is contraction, leading to gangrene, such as is seen m Buerger’s 
disease, and in certain types of chronic arthritis, by removal of appropriate 
sympathetic ganglions and their communicating branches 

In 1909, I presented before this Association the results of some anatomic 
investigations which developed the fact that the external peritoneal attach- 
ments of the colon on the right side did not contain blood-vessels or other 
structures of importance and that these attachments to the lateral abdominal 
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wall could be readily divided, so that the colon could be freed on the right 
side and to a considerable extent on the left side, and drawn out of the 
abdomen for careful dissection under the eye By this means the lymph-nodes 
were made accessible and the relations of the blood-vessels, especially the 
right colic and ileocolic arteries, were made clear But that part of the colon 
to which the omentum was attached did not permit of this manoeuvre to the 
same extent, especially m the high-lying splenic angle which acts mechanically 
to hold fluids and food m the absorbing right half of the colon 

In 1917, I presented a paper before this Association on the anatomy 
and surgical relationship of the rectosigmoid The region of the rectosig- 
moid is of great interest, it is the most constricted portion of the large 
intestine, and it is here that the type of epithelium changes The upper valve 
of Houston, situated immediately below the rectosigmoid, suggests that this 
portion of the bowel has mechanical function, and one sees why it is so fre- 
quently affected by malignant disease 

SURGICAL COMMENTS 

Of the thirty-one papers I have presented before this organization, six 
have been on the large intestine And as I review these contributions to the 
subject under discussion, I find a picturesque history of the development of 
this interesting field of surgery One of the outstanding contributions to 
this! development was the adoption by C H Mayo, in 1896, of the two- 
stage operation for resection of the large intestine, to overcome the obstruc- 
tion which to some extent is so often present, and later his modification and 
popularization of the Mikulicz operation In this procedure the diseased 
portion of the colon, with its glands and other involved tissue, was brought 
outside the abdominal wall and fastened, and not removed until protective 
peritoneal adhesions had formed The ends of the bowel formed at the 
colostomy were united later 

Of great worth also was the contribution of Balfour, who, in 1910, 
demonstrated the value, in primary resection m continuity of the sigmoid 
and rectosigmoid, of passing a tube, of the stomach-tube type, through the 
anus and rectum to a point 6 or 8 inches above the anastomosis, and leaving 
it in place for seven to ten days, to carry off the gas, to prevent angulation, 
and to maintain the intestinal channel in proper position This procedure, 
m the absence of obstruction, often enables one to save function and to 
avoid the necessity of making a colostomy, either temporary or permanent 

Benign Disease — In the decade from 1890 to 1900 operation was per- 
formed in the clinic m seven cases of tuberculosis of the large intestine, m 
five of which resection was made with truly extraordinary results In those 
earlier years we saw relatively more tuberculosis of the intestines than in 
later years The hyperplastic ileocecal coil, like the old types of disease of 
the bones and joints, was largely the result of the bovine type of the bacillus 
of tuberculosis carried in milk, and as the years have brought pasteurized 
milk, these types are disappearing 

In 1907, Wilson, Giffin and I reported five cases m which a portion of 
sigmoid was excised for obstructive diverticulitis, with formation of tumor 
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These were the first instances recorded m which an actual demonstration of 
the pathologic change in diverticulitis was made during the life of a patient 
I presented a paper on diverticulosis at the last meeting of the Association 
(1930), and I have nothing of importance to add to the subject 

Malignant Disease — C H Mayo taught us to wrap the colon with the 
omentum in cases in which the blood supply was seriously injured, and also 
to use the omentum to protect the anastomosis in resections as far as possible, 
sometimes drawing the colon through an artificial opening in the omentum 
and attaching it to the parietal peritoneum, so that if perforation occurred at 
the site of union, the peritoneal cavity would be protected 

In surgery of the sigmoid the anatomic relation of the ureters 111 the 
pelvis must be taken into consideration On the left side, especially, the 
ureter may be and often is so closely attached to a growth in the lower part 
of the sigmoid that it cannot be separated without the possibility of leaving 
a portion of the growth with the adherent ureter In my first case of this 
character, after a difficult operation, finding an otherwise normal ureter 
closely attached to the involved sigmoid in a removable malignant growth, I 
cut and tied it at the brim of the pelvis and removed the lowei part of the 
ureter with the growth, intending to remove the kidney at the same time The 
condition of the patient did not permit such a manoeuvre, but I expected to 
be compelled to remove it when the patient was sufficiently recovered I 
found, to my surprise, that no ill effects followed The patient lived more 
than eight years in good health, and died from another cause Since that 
tune, on similar occasions I have not hesitated to tie and cut a normal ureter, 
bringing about dysfunction and atrophy, and without harm I have no doubt 
that accidental cutting of a ureter happens occasionally on one side m per- 
forming hysterectomy without any one’s being the wiser 

In 1917, I first performed transpentoneal sigmoidotomy for removal of 
a bleeding papillomatous growth, and found it very easy of accomplishment 
After incising the sigmoid, the growth, which was single, was brought out 
of the sigmoid and the cone of normal mucous membrane at the base was 
ligated and cut with the cautery The sigmoid was closed and the wound 
was closed without drainage W e have had a number of cases of this general 
description without a death, and have found the procedure much safer in 
every way than resection None of the patients has had further trouble 

It frequently happens that in the course of an exploration because of 
carcinoma, the finding of enlarged lymph-nodes has acted to interrupt a 
radical operation Unless such a node is removed and shown to be car- 
cinomatous, the conclusion that excision is useless is not always justified In 
many instances we have operated on patients who have had such explorations 
and have found' at later operation that the nodes were not carcinomatous, 
and radical operation was performed successfully 

There are some exceptions to the inadvisability of radical operation for 
incurable carcinoma, the chief of which is removal of an operable primary 
growth when secondary growths are present in certain situations — for in- 
stance, in the liver The liver has the greatest power of regeneration of 
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any oigan in the human body In three operations several months apait 
the entire liver of a dog can be removed, as shown experimentally by Mann, 
with eventual complete regeneration When carcinomas of the stomach, 
rectum, or large intestine aie safely removable locally, it is sometimes 
advisable to excise the pi unary growths as a means of palliation and to pro- 
long life, thus enabling painless secondary processes to bring about the fatal 
issue rather than the original piocesses to result m painful death Metastatic 
processes in the liver have 100m for enlargement without infection or 
pressure on neighboring organs, nerves, and tissues, and the patient may live 
foi many months comfortably and then die painlessly It has been pointed 
out by specialists m tuberculosis that if the primary lesion can be removed 
or cured, the secondaiy lesions are more readily cured or delayed in giowth 
than is the primary lesion This may also be true to some extent of 
malignant disease 
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Discussion — Dr J Shelton Horsley (Richmond, Virginia) said this has been 
an extremely interesting group of papers He said Doctor Cheever has shown verj 
clearly in his statistics the indication for an enterostomy before resection of the colon 
He believed that the enterostomy should be complete, using the old operation, bringing 
the bowel onto the abdominal wall and putting a glass rod under it This is done 
through an extended McBurney incision, mobilizing the csecum and ascending colon if 
necessary in order to bring it to the abdominal wall 

Ten days after the enterostomy the resection may be done, and the bowel will be 
found contracted, containing no fecal matter, and having comparative!}, few' bacteria 

Ten days after the resection the enterostomy is closed This closure of the 
enterostomy is readilv done, though it may appear at first to be difficult After with- 
drawing the glass rod, the everted mucosa is turned into the lumen of the bowel b> 
manipulating it, using petrolatum, and is held in the bowel by a few stitches of fine 
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tanned catgut One or two other rows of interrupted sutures of the same material are 
placed and the ends are left long These sutures are sometimes under tension, and 
under ordinary conditions would appear to be unsafe The peritoneal cavity is then 
opened and the adhesions to the affected loop are separated and the bowel is dropped 
into the peritoneal cavity The long ends of the suture are threaded in a needle and 
passed through the parietal peritoneum just above the wound The wound is then closed 
loosely in layers with catgut, drainage being placed down to the peritoneum Here 
sutures approximate the bowel snugly to the parietal peritoneum If there is fecal leakage 
it does not occur for at least several days, and in the meantime the general peritoneal 
cavity has been thoroughly protected by adhesion to the parietal peritoneum There is 
almost always some suppuration, but usually no fecal matter appears In ten days after 
the resection has been done the union at the site of resection has probably become firm 

In one type of case, m which the patient is fat or the tumor is large or adherent, 
end-to-end or even lateral anastomosis is probably inadvisable Here the Mickulicz 
type of procedure is doubtless best The bowel is mobilized, the mesentery is severed 
and tied as though the resection were to be done immediately, and then the affected loop 
is brought onto the abdominal wound Two rows of sutures appose the portion of the 
bowel where the spur is to be, taking care to bring together the walls of the bowel which 
contain no large vessels Drainage of gauze and tubes is placed into the peritoneal cavity, 
reaching to the stump of the severed mesentery The loops in the bowel are doubly 
clamped and divided with the electric cautery The clamps on the stumps are left on for 
at least several days , the drainage is removed in two or three days The spur is opened 
by applying a soft-bladed clamp such as is used for occluding the bowel during intestinal 
anastomosis, clamping this gently, so that only the tips at first become engaged, and 
then after twenty-four hours the clamp can be more firmly applied and the bowel will 
not slip from its grasp 

As illustrations of these two types of operat ons, Doctor Horsley reported these two 
cases 

Mrs L H , aged seventy-three years, was quite fat and in rather poor physical con- 
dition The left half of the transverse colon had a large necrotic carcinomatous ulcer 
with some adhesions and a few large lymph-nodes The type of Mickulicz operation that 
has been mentioned was done, and the patient made a satisfactory recovery 

A patient representing the type of end-to-end suture that has been described was 
Mrs A M B , aged eighty-four years There was an annular carcinoma of the sig- 
moid A complete enterostomy with a glass tube was done on the right side, and ten 
days later a resection was done with end-to-end union as described There were a few 
involved lymph-nodes in the mesentery attached to the resected portion of the bowel 
Ten days after the resection, the enterostomy was closed After closing the enterostomy 
there was rather marked bronchitis, which, for a while, seemed ominous, but shte recov- 
ered from this m a few days and made a satisfactory convalescence There was never 
an} trouble about the abdominal healing 

Doctor Horsley felt that in every case, whatever the technic of resection is, whether 
there is an obstruction or not, it is important to do an enterostomy at least ten days 
before and to do it in such a manner that one can tie it off, and, at the same time, so 
that it can be easily closed later on 

Dr Lfonard Freeman (Denver, Colo ) said the old controversy that has gone on 
for so many years as to which is the better method of uniting the large bowel after a 
resection, as to whether it should be done end-to-end, or side-to-side, has been decided, 
in this country at least, pretty well in favor of the end-to-end anastomosis, m spite of 
the fact that the side-to-side anastomosis offers a much better field for work m the 
peritoneum and the blood supply is better 

He did not believe this to be properly decided Quite recently F nmstere, m Vienna, 
has suggested a method b> which the side-to-side anastomosis can be done with a great 
deal of safety He has used a method for a number of lears, and has had opportunity 
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in some instances to examine a case after death, and sometimes even before death He 
has found results to be satisfactory 

The principal objection, of course, to a side-to-side anastomosis is the dilatation of 
the free end of the colon He did not believe that that is necessary to occur , it can be 
avoided in a very simple way In the first place, by making the anastomotic opening 
quite large, and in the second place, by making the end of the dividing cut short, so 
that it comes up as close to the opening as it can without obstructing the opening, and 
in the third place (and the most important thing), using chromic sutures to unite the 
free end of the bowel to the adjacent bowel — in this manner one easily avoids dilatation 
Dr Emmet Rixford (San Francisco) said that he had had the experience of un- 
covering the colon, seeing it full of obstruction or carcinoma, and as soon as the pressure, 
or the support of the abdominal wall was released, the peritoneum split, showing the 
force of the gases within the colon 

Another case of a similar sort was a woman who had been shot m the region of 
the spleen and developed an obstruction The operator cut down and relieved the 
obstruction — at least he thought he did — but being a very conscientious man and bound 
to have thfe bowels move afterward, he gave the patient pituitrin Such a degree of 
peristalsis was started up by the pituitrm that the small bowel contents were forced into 
the csecum to such an extent that it burst as soon as the support of the abdominal wall 
was relieved So Doctor Rixford said he was afraid of pituitrin in obstructive conditions 
In regard to Doctor Freeman’s point about the dilatation of the end of the gut in 
a lateral anastomosis Doctor Rixford had done a good many of them and had had no 
particular trouble from that source But he would warn against making the end too 
short He had one disaster just because of that The circulation in the end of the gut 
had been interfered with by the operative procedure and perforation occurred 

Another point in the use of the Mikulicz method He had the misfortune to take 
care of a man suffering from carcinoma of the sigmoid It was m the early days of the 
Mikulicz procedure Everything went well until they came to the point of closing the 
colostomy They used the Mikulicz apparatus After two days, perforation occurred 
in the peritoneum Why ? Because the superior hemorroidal artery was crushed by 
the forceps and obstructed, and a segment of the gut below died 

Dr Fred B Lund remarked that he thought it to be a little safer He had had 
recurrences in the abdominal wall follow, but he did not think that to be worth considera- 
tion in the case under discussion Of course, in cases of diverticulitis* one does not 
have to think about recurrence It is only in carcinoma cases that one considers it 

The method of resection which Doctor Rankin brought out does away with a 
great deal of the danger of the Mikulicz procedure m a good many cases 

Doctor Lund has never had any dangerous cutting through of the vessels by the 
clamp Sometimes the clamp stays longer than one wants it to, and sometimes it comes 
off sooner than one wants it to — sometimes one does not get enough of a partition the 
first time — but it is the safest method in a most desperate set of cases 

Dr W E Sistrunk added, m defense of the Mikulicz operation, that this opera- 
tion, when it is performed in properly selected cases, is certainly a safe-and-sound 
procedure The great mistake which has been made by surgeons is through their 
attempts to use the operation in cases in which it is unsuited For instance, one finds 
in many instances a small ring type of carcinoma which is in a very long redundant 
type of sigmoid with a mesentery which is often six or eight inches in length If 
that bowel is lifted up, if the bowel is turned and its edges sutured together so that it 
can be easily put down, with clamps which, when they are applied, will crush only the 
bowel wall and not the blood supply, a large amount of the bowel — that is, often six, 
seven, eight or ten inches long — with as much mesentery as one would wish to remove, 
can be removed But in a case where obstruction is present with a dilated bowel and 
a lot of liquid material above it, and especially in case of a large, stout individual with a 
thick abdominal wall, who, in many instances, will be found to have a ver> short thick 
mesenterj, if one attempts to drag a growth up through the incision, and has difficult! 
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in dragging it far enough out of the incision, one is very likely to have either sloughing 
of bowel from tension or to have metastasis occur in the abdominal wall 

On the other hand, if one finds growths which are attached laterally much inflamed, 
as one frequently sees these growths, and if one goes and breaks up the adhesions and 
tries dragging them out, and there has been a great amount of contraction from the 
inflammation surrounding the growth, in that type of case one will stand a large chance 
of having metastasis occur in the abdominal wall 

The Mikulicz operation, in the properly suited cases, is a very safe-and-sound 
operation , but it is often misused, and many of the bad results which one sees from 1*, 
and many of the metastases in the abdominal wall, come from efforts to use it in 
cases in which it is unsuited 

Dr Rba Smith (Los Angeles, California) remarked that he never felt safe with 
any suture line on the left side of the colon He always felt safer when it was on the 
right The reason a tube is not used as often as it should be is because it is so hard 
to have a nurse pass it during the operation A great deal of trauma results and the 
operation is lengthened by the passing of a sigmoidscope before the anaesthetic But 
placing a tube up in the sigmoid and leaving it there he finds of great value because 
after the suture line it can be slipped through without any trouble 

Dr David Cheever said that for Doctor Haggard’s blind caecostomy he would 
substitute a high right transverse colostomy, for the reason that if the obstruction is in 
the colon 9 chances to I it is carcinoma, and if it is carcinoma 6 5 chances to 1 it is distal 
to that point So if one makes a colostomy there one is going to relieve all the obstruc- 
tion, completely divert the 'current, and give the best chance for a more radical opera- 
tion at a later date Whereas, if the lesion is carcinoma, and in the proximal colon, 
the caecostomy does no good 

In regard to the Mikulicz operation, Doctor Cheever was surprised that his feeble 
attack on it did not bring out more objections because it seems to be so widely accepted 
throughout literature as, on the whole, the best procedure The actual facts from the 
records of the Brigham Hospital which he quoted seem to justify him in taking the 
position which he did They show, in brief, that the radical operations on the distal 
colon by the Mikulicz method carry a considerably higher mortality than those made 
by the open suture method, that the period of hospitalization is considerablj longer, 
and that a much larger percentage were still incompletely healed when the patients were 
discharged from the hospital The evidence as far as his small experience goes is verj 
strongl) in favor of the open suture resection after a preliminary colostomy, as against 
the Mikulicz 

Another thing, m perusing the house officers’ memoranda of the subsequent cases m 
the hospital after the operation with the Mikulicz procedure, one constantly runs across 
such statements as “Application of clamp not satisfactory” , “Clamp had to be re- 
ajiplied”, “Application of clamp quite painful”, giving a distinct impression that the 
comfort of the patient after the Mikulicz resection! is less than the comfort after the 
open suture resection 

To quote two authorities showing the wide divergence of opinion about the Mikulicz 
procedure Coffey says, in a recent article, “Probably no more important principle has 
been introduced into intestinal surgery than the Mikulicz principle ” And Bell, an 
English writer, says, “The Mikulicz procedure is grossly overvalued and should be 
abandoned except in certain instances ” 

Doctor Sistrunk, in an article on the Mikulicz method, lays down four conditions 
in which it is not suitable (1) Growths with infection of the walls of the intestines 
(2) Large growths which are adherent (3) Obstructing growths (4) Patients with 
short mesenteries, and whose lesion is in the sigmoid 

That is a pretti large category which he la\ s down, and which he says himself 
are not the best type of case on which to emploj the Mikulicz 

He certainL doesn’t want to deny that the Mikulicz operation is a verj possible 
and often a very good waj of making an anastomosis in these cases, but the number 
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of cases in which it is superior to the open suture method, done m the simplest possible 
way, preceded b> a permanent type colostomy which is subsequently closed, are verj 
few indeed 

Dr W D Haggard said that his plea for ciecostomy was because of the ease and 
rapidity of its performance under local anaesthesia, and perhaps under spinal anaesthesia, 
and doing very little, preferably nothing at all, to the growth itself 

One must not forget that one is operating on an intestinal obstruction A caecostomy 
is a life-saving procedure, just an enterostomy m the post-operative obstruction If 
one does it under local, in the; patient’s bed, the patient is going to get well If one 
does much to him one is going to lose him 

With the big 1 tube one can get very good drainage, but perhaps not as well as if 
one puts in the double barrel There is not much objection to putting it in — it is purely 
a technical thing The point is to do as little to the patient as possible, in view of 
the frightful mortality The trouble is made cutting the mid-line of the transverse 
colon One does not know where the growth is 

Dr William J Mayo (Rochester, Minnesota) said that there is one thing one 
must think of after a while, and that is the colostomy He had known good sensible 
men and doctors who would just as soon die some easy and convenient waj as to live 
with a colostomy He hoped the time is coming when one will not have to use so 
many permanent colostomies He thought the time has arrived We are struggling 
now to give people function, and normal function 

When one comes across the sea and one gets into St Lawrence Baj — when one 
comes across that way — one has about two days, a boat comes down and one gets 
some mail and newspapers Under such conditions he gets a valuable thing out of 
an afternoon paper Having nothing else to do he reads it clear through, advertisements 
and all The thing that interested him most was the picture of a gardener He was 
pulling a wheelbarrow behind him He had a lot of plants, pots, and one thing and 
another in it There was a boy, evidently about twelve or fourteen years of age, 
with lus books under his arm And, thinking about the mechanics of this, he said to 

the gardener “Why do you pull the wheelbarrow behind you instead of pushing it 

in front 7 ” “Well,” was the answer, “I hate the sight of it so” 

Doctor Jonls (Boston) said that two fundamental principles in resections of the 
colon are (i) An adequate blood supply and (2) release of pressure on the line of 

sutures If there is an adequate blood supply, and there is no pressure on the line of 

sutures, either by a colostomy or by a large tube in the caecum, one will have no trouble 
We have thought too much about the aseptic anastomosis and the kind of suture we 
should use, whether Pagenstecher or silk, or catgut , meanwhile, we have forgotten that 
it is a very difficult thing to have a proper blood supply in resections of the colon 

There are two sets of vessels It isn't only the large vessels which can be injured 
Of course, there is also the question as to whether the inferior mesentery can be tied 
and still have the lower portion of the sigmoid get sufficient blood supply so one can 
tie the left colic, the right colic, or the middle But more important than that one 
should be able to tie any one of them One must see each time that one has sufficient 
blood supply after one is tied 

More important are the vertical vessels from the arteries They are terminal 
arteries And that is the reason an end-to-end anastomosis is not as good as a lateral, 
so far as leakage goes In doing an end-to-end anastomosis one ma> tie one or two 
of the vertical vessels Doctor Jones had tied off two of the vertical vessels and had 
had necrosis of close to half an inch every time that that was done He said it is quite 
easy to tie those small vertical vessels 111 an end-to-end suture and to get necrosis and 
leakage 

The other fundamental is the release of pressure on the line of sutures It does 
not make a bit of difference what suture material is used or how carefully it is done — 
if one does not have the pressure and does have a blood supply , there \\ ill be no leakage 
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In the investigation of the role played by sodium chloride in the body, 
the work of Hughson and Scarff 1 will always stand out as an initial stimulus 
for such experimentation In 1924 these authors noted that the intra- 
venous injection of hypertonic sodium-chloride solution would cause active 
peristalsis and suggested that post-operative distention, a mild form of ileus, 
might very well be avoided by the use of sodium-chloride solution They 
report two cases of adynamic ileus successfully treated with salt after the 
failure of pituitrin, stupes and oral and rectal medication Dreyer and Tsung 2 
have also noted in experimental animals that hypertonic solutions of sodium 
chloride cause an increase 111 intestinal movements No effect was noted by 
these observers when an isotonic solution was used A number of French 
authors ( 3 10 12 ) have used hypertonic salt solution as a therapeutic agent 
in the various types of ileus Their published reports are all favorable 
Patry, 13 Battista, 14 Ross, 15 and Coleman 10 also record good results in clini- 
cal cases, The solution has been used in all cases to stimulate peristalsis 

In recent years the importance 
of sodium chloride in the treatment 
of intestinal obstruction and peri- 
tonitis has been frequently empha- 
sized One of the most interesting 
observations has been the relation- 
ship of salt to the chemical changes 
occurring in the blood, incident to 
obstruction of the small bowel The 
rise in non-protein nitrogen and 
carbon dioxide combining power, 
and the fall of the chlorides as a 
result of high intestinal obstruction 
can be experimentally prevented 
and controlled by the administration 
of sodium-chloride solution Since distilled water, glucose solutions, sodium 
bicarbonate and other salts have no such action, it is concluded that sodium 
chloride plays a specific role in maintaining the water distribution and bal- 
ance m the body as well as being an important factor m stabilizing the 
chemical balance Hughson and Scarff have made the interesting observation 
that an intravenous injection of hypertonic salt solution decreases the ab- 
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Fig 1 — Thiry Vella loop of upper jejunum 
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Fig 2 Jejunal fistula with obstruction of upper Fig 3 — Jejunal fistula with obstiuction of 

jejunum upper jejunum Segment of lower ileum used to 

produce fistula 
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Tig 4 — Thirj Vella loop Intra\enous injection of 10 per cent sodium chloride solution, 
one gram of salt per kilo of bodi weight 
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sorption rate of water from an isolated loop of intestine Experimental evi- 
dence presented by Carlson and Wangensteen, 17 Ochsner, Gage and Cut- 
ting 18 and others conclusively prove that the administration of hypertonic 
sodium-chloride solution stimulates both the intestinal tone and peristalsis 
Lehman and Gibson 19 have noted that a 2 per cent solution of sodium chloride 
introduced into the stomach will stimulate forward peristalsis and relieve 
nausea and vomiting It is probable that the sodium chloride acts directly 
upon the muscle of the bowel 

In a series of experiments on dogs we have tested the action of sodium 
chloride both before and after obstruction of the small bowel In the first 
series a Thiry-Vella loop (Fig 1) was made and tracings of the normal 
intestine taken on kymograph records after administering intravenously salt 
and glucose solutions of varying concentration 20 In the second series, a 
preliminary jejunostomy was done by two different methods The first 
method used was a simple section of the jejunum about 12 to 18 inches below 
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Fig s — 'K ymographic tracing of upper jejunum forty eight hours after obstruction 

the ligament of Treitz with an end-to-side anastomosis between the proximal 
segment and the jejunum below the site of section and a fixation of the cut 
end of the distal segment beneath the skin After the wound was soundly 
healed the abdomen was reopened, the bowel obstructed about 12 to 18 
inches below the anastomosis and the end beneath the skin opened, produc- 
ing a jejunal fistula (Fig 2 ) The second method was that suggested 
by Mann and Bollman 21 and Scott and Ivy 22 in which a segment of the 
lower ileum was transplanted between the upper jejunum and the skin of 
the upper abdominal wall to produce a jejunal fistula (Fig 3 ) We prefer 
the latter method since there is less leakage of upper intestinal juices which 
endangers the life of the animal 23 At the operation for obstruction of the 
jejunum, a rubber bulb with catheter attached was placed in the obstructed 
portion of the gut while the abdomen was opened In some cases a 
slight consti iction of the bowel was made with a ligatuie proximal to the 
bulb to prevent its regurgitation In almost every experiment a hypertonic 

734 


( C 31 


30/riimrtcs 

ar r 



SODIUM CHLORIDE AND THE SMALL INTESTINE 


solution of sodium chloride injected intravenously produced an increase in 
the gut tone and stimulated peristalsis of the jejunum (Figs 4, 5, 6 and 
7 ) With the use of physiologic saline solution we have not been able to 
record any definite, change in the gut activity as did Hughson and Scarff 
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Tig 6 — Tricing of upper jejunum fortj eight hours after obstruction eighteen inches below the 

ligament of Treitz 

Glucose has no noticeable effect on the bowel when injected intravenously 
Hypertonic salt solutions injected directly into the lumen of the bowel through 
the fistula cause active contraction of the gut with often vomiting and def- 
ecation within a few minutes In those animals having obstruction of the 



8 •» 

1 22 50 




oirkCL 



■ I .. 11 ^— — — ——n 

Fig 7 — Tracing of upper jejunum mnetv six hours after obstruction Repeated small doses of hjper 

tonic sodium chloride 

jejunum it was usually noted that the rhythmic contractions of the bowel 
were diminished and not infrequently there was some delay m the response 
to hypertonic salt solutions 

Our results m the treatment of post-operative “gas pains” have been 
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quite striking 24 A high percentage of patients having abdominal pain asso- 
ciated with moderate distention respond to the intravenous injection of 20 
cubic centimetres of a 10 per cent sodium-chloride solution with the passage 
of flatus and relief from pain It is frequently necessary to repeat this 
dose from one to three times In the more seriously ill patients with impend- 
ing paralytic ileus or intestinal obstruction, 500 cubic centimetres of a 5 per 
cent solution is usually used as an initial dose if the blood chlorides are much 
below normal The importance of giving hypertonic solutions very slowly 
must be realized In the Kansas University Hospital we have adopted the 
rule that 20 cubic centimetres of a 10 per cent solution must be given over 
a period of five minutes and 500 cubic centimetres of a 5 per cent solution 
must consume at least one hour Given at these rates we have not had 
any bad results A local thrombus will at times form 111 a vein, rendering 
it unfit for immediate future use 

In the treatment of patients having dehydration and hypochlorsemia, it is 
essential to know that glucose is not a substitute for sodium chloride Gam- 
ble and Ross 23 emphasize this point when they state that sodium chloride is 
the only one of a long list of salts containing both of the 10ns specifically re- 
quired for plasma repair It is, therefore, important to recognize the fact 
that a solution of sodium chloride acts as a specific in those patients having 
marked fluid and chloride loss 


CONCLUSIONS 

(1) Experimental studies and clinical observations indicate that sodium 
chloride in hypertonic solutions increases the tone of the small intestine and 
stimulates peristalsis 

(2) The intravenous administration of hypertonic sodium-chloride solu- 
tion as a peristaltic stimulant is indicated m post-operative distention with 
“gas pains,” paralytic ileus, and as an adjunct to the treatment of intestinal 
obstruction after the obstruction has been relieved either by direct attack 
or by enterostomy 

(3) The administration of sodium-chloride solution in proper concentra- 
tion is considered a specific treatment for the dehydration and hypoclilorsem a 
incident to the various types of ileus 
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This paper is concerned with a clinical analysis of spinal anaesthesia and 
with the status of our present attitude toward its usefulness Countless 
articles on the subject indicate the general acceptance of this foim of 
anaesthesia Emphasis has been placed upon the desirable features and upon 
the technic of administration under such titles as “Controllable Spinal anaes- 
thesia” and “The Safe Spinal Anaesthetic ” A smoother convalescence and 
an absence of pulmonary complications were promised We have been urged 
to use spinal anaesthesia in preference to a general anaesthesia in the poor 
risk case Some advocate the adoption of this form of anaesthesia for every 
major procedure, irrespective of age, location of the operative area, or gen- 
eral status of the patient There is a paucity, however, of clinical reports 
which include failures, fatalities and immediate or remote untoward effects 
There has been a reversal in our opinion about certain features of spinal 
anaesthesia Because of the well-iecognized advantages from the standpoint 
of the surgeon, spinal anaesthesia will continue to be the anaesthesia of choice 
in a large propoition of cases We are coming, however, to regard it as an 
anaesthetic of less potential safety and therefore not as applicable to the 
poor risk case as was first thought 

When the use of spinal anaesthesia was first revived three years ago 
on the Suigical Division B of the Hospital of the University of Pennsyl- 
vania, special charts for detailed notations about these cases were provided 
Up to the present time 533 cases have been given a spinal anaesthetic and 78 
per cent of these have been seen in the follow-up clinic or communicated 
with by letter 

The proprietary preparation known as “Spmocame” 1 a novocaine, alcohol, 
starch solution, was used in the first 114 cases Among this senes there 
were nine failures of the drug to produce anaesthesia We were very much 
concerned about the lives of two patients because of the development of a 
sterile meningitis One patient lost control of the urinary bladder for three 
months In this group of 114 cases there was one table death The follow-up 
reports show, that in this early series only one had any untoward symptom 
later which might be attributable to the anaesthetic After twenty-two months 
this patient still complained of paresthesias m the lower extremities Neuro- 
logic examination was not significant 

We next changed to the use of Neocame, a French preparation similar 
111 formula and toxicity to Novocame The crystals readily dissolve in the 
spinal fluid In this way fresh solutions are certain and no foreign matenal 
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other than the anaesthetic agent is introduced within the subaiachnoid space 
Minoi changes in technic have been made from time to time The follow- 
ing proceduie has proven to be the most satisfactory Ephedrine sulphate, 
50 01 100 milligrams is given intramuscularly, thirty minutes before the 
administration of the spinal anaesthetic The lumbar puncture is made with 
the patient on the side in the horizontal position The most convenient 
lumbar interveitebral space is used 111 all cases From 3 to 6 cubic centi- 
meties of spinal fluid is withdrawn, the Neocame crystals dissolved in it, 
and the solution slowly reinjected Barbatage is not done We have felt 
that the agitation of the spinal fluid by the plunger of the syringe is not a 
constant way to control the height of the anaesthesia The patient is returned 
to the dorsal position and kept 111 the horizontal plane A period of five to 
eight minutes is given for anaesthesia to appear In most cases anaesthesia of 
the entire abdomen will be obtained with as small a dose as 150 milligrams 
of the drug Should the anaesthesia not be high enough, the head of the 
patient is lowered and kept in that position only until the desired anaesthetic 
height is obtained To keep the patient in the Trendelenburg position early 
invites a high anaesthesia with its added risk The height of the anaesthesia, 
m our hands, has been more satisfactorily controlled by varying the position 
of the patient, rather than the site of the injection, the force of the injection 
or volume of fluid injected 

Should a significant drop in blood-pressui e occur, the patient is put in 
the Trendelenburg position at once Inhalations of carbon dioxide may 
cause a rise 111 the blood-pressure Adrenalin has been the most effective 
drug to combat the acute hypotension associated with spinal anaesthesia, 
although at times no drug whatever seems to be of any value We have not 
been impiessed with the benefits derived from the use of vasopiessm, 
caffeine, or strychnine Chen and Schmidt 2 have shown that small doses 
of ephedrine might cause cardiac failure when injected after a prolonged 
period of low blood-pressure They say “apparently a heart depressed by 
continued low blood-pressure, with consequent inadequate coronary flow, 
is more sensitive to the depiessant action of ephedrine, and less responsive 
to its stimulant effect, than the normal heart ” Should the blood-pressure 
fall to 50 millimetres mercury or below without a recovery in four or five 
minutes, an intravenous infusion of 5 per cent glucose is started 

The proximity that any single anaesthetic comes to the ideal can only be 
judged by an analysis m an unbiased way of the results in a large series of 
accurately recorded cases We have found spinal anaesthesia completely 
satisfactory m 85 per cent of the cases In 7 7 per cent it was necessary to 
give a geneial anaesthetic to complete the operation One hour seems to be 
the aveiage duiation The supplementing of a general anaesthesia at the 
beginning of the operation, was requited 111 37 per cent of the cases No 
anaesthesia 01 an inadequate height was obtained in nineteen instances, an 
incidence of 3 6 pei cent Most of the failures occurred when the site of 
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the operation was to be in the upper abdomen although on three occasions 
the operative site was the inguinal region (See Table I ) 


Table I 

The Success 0/ Spinal Anccsthcsia 



Cases 

Per cent 

Total Number of Cases 

533 


Entirely Satisfactory 

Partially Satisfactory 

453 

85 

General Anaesthesia to finish 

4i 

77 

General Amesthesia supplemented 

20 

3 7 

Complete Failures 

19 

3 6 

Spmocame 

9 

7 9 

Neocame 

10 

24 

The most disturbing and serious factoi 

associated with spinal anaesthesia 


is the possibility of a marked fall in blood-pressure A primary, then a sec- 
ondary decrease in the blood-pressure may occur The first or eaily blood- 
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Fi( 1 — Graph showing: the relation between the region of the operation and 
amount of the blood pressure fall The length of the columns indicates the per 
centage of cases in each group The first column in each group represents the 
percentage of cases m which no change in the blood pressure occurred during the 
period of amesthesn Between 30 and 40 per cent showed no change cn matter 
where the operation was performed It is interesting to note that 9 per cent of the 
patients who had an operation on a lower extremitj were subjected to a blood 
pressure fall of so millimetres of mercury or more 

pressure change comes m the first twenty minutes and is dependent upon 
the action of the drug itself The delayed or secondary fall is the resultant 
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of a combination of factois, operative shock, loss of blood, a failing myo- 
cardium due to deficient coionary circulation and oxygen want 01 to a failuie 
m adjustment of the vasomotor mechanism The degree of the initial fall 
m blood-pressuie must be dependent upon the percentage of the sympathetic 
fibies involved by the drug The higher the sensory anaesthesia, as a rule, 
the lower the blood-pressure With either Spinocame or Neocame and with 
the application of all of the well-accepted methods to prevent a deciease in 
blood-pressure, we have experienced a fall in about 60 per cent of the 
patients The site of the operation has not materially affected the degree of 
the blood-piessure fall or the tune that the maximum fall occuried (See 
Figs i and 2 ) 

Surprisingly enough, the dosage of the drug has also had little effect 
upon the degree of the blood-pressure depression or upon the time that the 
maximum fall took place A dose as low as ioo milligrams may be attended 
with a marked and alarming blood-pressure change (See Figs 3 and 4 ) It 
has been interesting to find that about 50 per cent of the cases leave the 
operating room with a lower blood-pressure than when the opeiation was 
started This ratio is about the same, irrespective of the dose of the drug 
or the region of the opeiation (See Table II ) We take issue with Kostei 3 
and others who consider lightly the hypotension associated with spinal anaes- 
thesia An immediate rapid fall is a sure sign that the anaesthetic agent has 
ascended to a high level Following sensory anaesthesia and blockage of the 
autonomic nervous system, there is an ascending motor paralysis of the 
muscle of respiration Until more is understood about the mechanism of 
the spinal anaesthetic deaths, the presence of a paralyzing drug 111 the uppei 
spinal canal is to be considered a potentially dangerous state of affairs 

Table II 

Blood-p) cssui e at Close of Opeiation 
Relation of Region of Operation and Dosage 

Blood-pressure Blood-pressure 



Lower 

Normal 


( Per cent ) 

(Per cent ) 

Operation in upper abdomen 

5 7 

43 

Operation in lower abdomen 

43 

57 

Operation in lower extremities 

40 

60 

Dosage 100 milligrams (Neocaine) 

SS 

45 

Dosage 150 milligrams 

47 

53 

Dosage 200 milligrams 

57 

43 

Dosage 250 milligrams 

47 

53 

This table shows the per cent 

of the patients who left the operating 

room with a 


blood-pressure lower than the normal pre-operative pressure for each respectne case 
Unless the final blood-pressure record had declined more than xo millimetres mercury 
pressure it was included in the normal or no change group 

From the standpoint of patients who have a lack in vasomotor tone, a 
drop of 50 or more millimetres mercury pressure throughout the period of 
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the operation may leave the hlood-pressure at an unrecovei able level In 
eight cases, 11111011 died of shock a few hours after operation, the blood- 
pi essure nevei was brought back from the low level induced by spinal anaes- 
thesia It is probable that the temporary spinal paralysis was a contributing 
factor 111 the initiation of the state of shock Other conditions were present 
m all cases and the evaluation of the relative importance of the various con- 
tributing factors in each particular case is difficult A brief resume of three 
such cases follow 
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Fig 2 — Graph shotting the relation between the region of the operation and 
the time that the maximum decline in blood pressure took place Note that in nil 
of the groups the maximum fall in most patients, if one occurred was twenty 
minutes after the induction of the anaesthesia In the upper abdominal group a 
small per cent of the patients experienced the greatest fall m the blood pressure as 
late as fifty or sixty minutes after induction These late falls in blood pressure 
represent the influence of associated factors incident to the operation or to the 
patient s disease 


Case I — Mrs R M, aged fifty-eight Gall-bladder disease, jaundiced four weeks 
In hospital eight days for observation and pre-operative preparation Blood-pressure 
160/75, temperature, pulse, respiration normal Ephedrine 100 milligrams given intra- 
muscularly followed by spinocaine 3 5 cubic centimetres intraspinally Choice} stectomy 
and choledochotomy done Liver showed a moderate cirrhosis Duration of operation 
sixty minutes Steady decline in blood-pressure to 110/70 during first thirt> minutes 
Blood-pressure on return to ward 100/60 Patient died thirteen hours after operation 
after being m extreme shock for one hour Autopsy failed to explain cause of death 
A small amount of blood was found 111 the right sub-diaphragmatic space 
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Case II — Mrs I T, aged thirty -seven This patient had been operated upon lor 
gall-bladder disease a year previously (elsewhere) A biliary cyst developed m the 
upper abdomen, was operated nine months later and adhesions prevented the identifica- 
tion of structures m the biliary area Jaundice persisted Patient was readmitted three 
months later and prepared for operation again Blood-pressure 120/74, temperature 99 6, 
pulse 86, respiration 20 Gnen ephedrine 100 milligrams intramuscularlv fol- 
lowed by 200 milligrams neocaine A choledochoduodenostomy was done Duration 
of operation sixty-five minutes Ihe blood-pressure fell to qo/Co du mg the last third 
of the operation but came back to nearly normal when taken from the table Upon 



Fig 3 — Graph showing the relation between the dosage of the drug used and 
the amount of the blood pressure fall Note that there is a slightly greater per 
centage of cases that showed a marked fall in blood pressure when the larger doses 
of the drug were used However the use of 50 or 100 milligrams maj be attended 
with a marked change in the blood pressure 

return to the ward the blood-pressure was 76/58 and did not go above that point 
Haemorrhage did not occur Intravenous glucose was administered The patient died 
eight hours after operation An explanation for death is wanting An autopsj was not 
permitted 

Case III— Miss E T, aged thirty -six Was originally operated for carcinoma 
of the ovary two and one-half years previously Was re-operated on three occasions 
since (elsewhere) Had persistent tachycardia around 120 during period of observa- 
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tion There was evidence of renal damage Blood-pressure 180/110 Was given 
ephedrine, 50 milligrams and lieocaine, 200 milligrams Exploratory laparotomy for 
intestinal obstruction, subacute, and excision of metastatic lesion and lateral lleoileal 
anastomosis Operating time, seventy minutes Blood-pressure fell 70/40 during most 
of the operation and toward the end was brought up to 110/80 following intravenous 5 
per cent glucose After return to room, blood-pressure never exceeded 130 systolic 
Death m thirt}-one hours Uraemia acidosis or haemorrhage was not in evidence At 
autops> a left hvdronephosis and an early simple nephrosis on the right was found 

Rapoport, 4 Arnheim and Mage, 5 McKittnck, McClure and Sweet 0 and 
Falk 7 have reported early post-operative deaths 111 which the spinal anaesthetic 
was held partly responsible It is our practice now not to give a spinal 
anaesthetic to any patient who before operation or who may during or after 
the operation, possess other conditions which tend to produce a low blood- 
pressure Burch, Harrison and Blalock, 8 have shown that animals under 
spinal anaesthesia do not stand haemoriEage as well as those under general 
anaesthesia Our clinical experience supports their observation and further 
shows that other shock-producing agencies are not well tolerated The pre- 
liminary rise in blood-pressure that follows the use of ephedrme given 
thirty minutes prior to the spinal anaesthetic has served as a good index of 
the flexibility or reserve of the vasomotor mechanism Those cases which 
failed to show a rise with ephedrine weie more likely to be depressed by the 
spinal anaesthetic 

In this series there were two spinal anaesthetic deaths, a mortality of o 3 7 
per cent 

Case I — Mr J S, aged sixtj-mne Symptoms and signs of intestinal obstruction 
of five days’ duration Critically ill, flushed, distended and tense abdomen Had hemi- 
plegia for four vears Blood-pressure 124/go, temperature, pulse, respiration ioo°- 98-24 
Intravenous saline, 1,000 cubic centimetres was given immediately and operation prepared 
Spinal tap dry Three cubic centimetres spmocame was injected into what was thought 
to be the spinal canal Anaesthesia was secured to the level of the fifth thoracic seg- 
ment The blood-pressure immediately fell to 65/0 Upon exploration of the abdomen 
a general peritonitis v 7 as found There was a volvulus involving the terminal ileum 
and a second point of obstruction in the small bov'el produced by adhesions to the 
hepatic flexure At the conclusion of the operation there was a sudden cessation of 
respiration and of cardiac action simultaneously forty minutes after the anaesthetic was 
given Artificial respiration, stimulants and an intravenous infusion u 7 ere administered 
The time of death, after forty minutes, would indicate that it was not primarily due 
to respiratory parah sis The prolonged hypotension, the result of a combination of 
factors, with the associated oxygen lack in all the tissues, including the medulla and 
heart is the most probable explanation for the death m this case Although this form 
of airesthesia provided the most satisfactory relaxation for exploration of the abdomen, 
it u'as a mistake to administer it in the presence of other shock-producing factors 

The second spinal death occurred late in our series when errors in technic 
or management were less likely and in a patient whose general condition was 
considered good 

Case II — Mrs A H , aged fifty -six This patient had had sj mptoms for one 
a ear, principally pain in the left lov'er quadrant of the abdomen Bed-ridden for four 
w'eeks Ascites and a mass in the low'er abdomen were found General condition good 
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Blood-pressure 160/80, temperature, pulse, respiration gg°-Q2-22 Two hundred and 
fifty milligrams of neocaine w'as given mtraspinally The solution was made up with 
4 cubic centimetres' spinal fluid Barbatage was not done Anaesthesia extended to 
the third thoracic segment and the operation was begun There was a steady decline 
in blood-pressure and there was a simultaneous cessation of the heart and respiration 
tw r elve minutes after the induction of the anaesthesia The course of events, in this 
case, took place so rapidly that it is difficult to say what was the mechanism At the 
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Fic 4 — Graph showing the relation between the dosage of the drug and 
the time that the blood pressure showed its maximum change It will be noted 
that the higher doses are attended with a larger percentage of cases showing 
the late blood pressure fall 


time the blood-pressure was falling due to the anaesthetic, the abdomen v>as being 
opened and a large twisted ovarian cyst w r as being delivered Phrenic parahsis, medul- 
lary anaemia, or cardiac dilatation singly or in combination, might have taken place 


In addition to acute hypotension or death, other less serious untoward 
effects of spinal anaesthesia have been noted (See Table III ) Nausea was 
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present in 31 per cent of the cases and vomiting in 14 per cent The fre- 
quency was gi eater if the operation was carried out m the upper abdomen 
The anaesthetists were concerned about the respiratory activity or the patients 
complained of difficulty in breathing 111 6 per cent of the cases In two 
cases in which spinal anaesthesia was given for short lower abdominal opera- 
tions, the patients went into a latent or secondary shock two and one-half 
and five hours after opeiation There was a sudden fall 111 blood-pressure, 
difficulty in breathing, rigid abdomen and a disorganized type of upper costal 
activity without any evidence of diaphi agmatic movement It was thought 
that much of the peculiar course of events in these cases was due to the 
sudden appearance of pain 

Table III 

Immediate Untoivaid Effects 
(Percentages) 

Region of Operation 



Upper 

Abdomen 

Lower 

Abdomen 

Perineal or 
Lower Exterior 

Nausea 

4 i 

31 

6 

Vomiting 

25 

9 

5 

Respiratory Difficulties 

8 

65 

1 6 

Extreme Pallor 

7 

76 

0 

Cyanosis 

2 2 

0 

16 

Sweating 

05 

24 

0 

Shoulder Pam 

4 

2 

0 

Generalized Pruritus 

0 

I 3 

0 

Death During Ansesthesia (Two Cases) 

Death During Antesthesia, percentage of all 

0 

cases 

07 

0 

038 


Untoward effects of spinal anaesthesia as encountered in the convalescent 
patient are relatively unimportant (See Table IV ) Only 4 per cent com- 
plained of a transient headache and an equal small number had temporary 
urinary letention Almost all of the patients who had difficulty 111 void ng 
had had inguinal or perineal operations The incidence of such difficulties 
is as high with general anaesthesia Two patients who developed s gns and 
symptoms of meningitis, proved to have cloudy but sterile spinal fluid and 
both lccovued Theie weie no lesidual effects m eithei case 

Table IV 

Remote Untowaid Effects oj Spinal Anccsthcsia 
533 Cases 78 per cent follow-up 



Cases 

Per Cent 

Headache 

21 

4 

Voiding difficulties (Upper abdomen, 2, Lower abdomen, 17) 

20 

37 

Persisting hj potension 

8 

1 S 

Latent shock with return of sensation 

2 

04 

Menmgismus 

2 

04 

Paresthesias lower extrennt} for two years 

X 

0 2 

Tinnitus 

1 

0 2 

Paraljsis, am muscle group 

0 

0 
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Pulmonaiy complications have been just as frequent, peihaps more so 
(ban when a general anaesthesia is used (See Table V ) These figuies 
coincide well with the findings of McKittrick, McClure and Sweet 6 who com- 
pared two surgical services at the Massachusetts General Hospital when, 
spinal anaesthesia piedommated in one and geneial anaesthesia in the othei 
there was a slightly higher incidence in the spinal gioup During the past 
two years two patients have died as a result of bilateral lowei lobe atelectasis 
Autopsies were secured on both cases We have never had such an expe- 
rience with general anaesthesia The slow, shallow type of breathing, the 
extreme relaxation of the abdominal and intercostal muscles and possibly 
a relaxation of the diaphiagm because of sympathetic paralysis are possible 
explanations for the high incidence of such complications All of these 
factors predispose to post-operative pulmonary hypoventilation as has been 
shown by Muller, Overholt and Pendergrass 9 


Table V 

Pulmonaiy Complications and Anccsthcsia 


Tjpe Operation 

Spinal Anses 
Per cent Pul 
Complications 

Deaths 
Per cent 

General 
Ames Per 
cent Pul 
Complications 

Deaths 
Per cent 

Gall-bladder 

48 

0 

0 

0 

Gastric* 

6 2 

6 2 

10 

6 2 

Appendix 

0 

0 

3 

0 

Hernia 

2 3 

0 

0 

0 


*Includes two cases of bilateral (lower lobes) massive atelectasis proven at aWopsy 


Seventy-eight per cent of this series of cases were seen in the follow-up 
clinic or communicated with by letter Only two patients complained of any 
symptoms which might have been late spinal anaesthesia effects One com- 
plained of paresthesia of the inner side of the thighs since and for twenty-two 
months after a spinal anaesthetic The neurologic examination of this patient 
was negative Another patient complained of a tinnitus of moderate severity 
which was present since the induction of the anaesthesia 

CONCLUSIONS 

(1) Spinal anaesthesia carries with it a higher table mortality than other 
forms of anaesthesia in our hands Its many advantages often outweigh the 
added risk that it carries and for that reason spinal anaesthesia has become a 
valuable adjunct to our present-day anaesthetic methods 

(2) Hypertension, hypotension or any condition which will m itself pro- 
duce a hypotension during the course of the operation, constitutes a contra- 
indication to the use of spinal anaesthesia 

(3) Open drop ether m the poor risk patient is the safest anaesthetic 
Spinal anaesthesia is reserved for the good risk patient where the added dan- 
gers of the anaesthesia can be assumed m order to facilitate the technical 
operative procedure 
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(4) Sudden deaths after operation should be charged up partially against 
spinal anaesthesia when the hypotension induced by this form of anaesthesia 
persists 

(5) The site of the operation or the dose of the drug has a surprisingly 
small influence upon the degree of the fall in blood-pressure or in the time 
at which the maximum fall takes place 

(6) The incidence of pulmonary complications is not reduced by spinal 
anaesthesia 

Discussion — Dr Alexander Primrose (Toronto, Canada) said, in connection 
with spinal anaesthesia, from the standpoint of the general surgeon, he was not pre- 
pared to discuss the details of the technic of spinal anaesthesia, or the value of the 
different forms of technic, but he did know that in abdominal operations it makes the 
work of the surgeon infinite!}' easier He would like to put it this way If there are 
harmful results from spinal anaesthesia, if certain results are attributed to spinal anaes- 
thesia — he was inclined to believed that one minimizes the amount of trauma to the 
viscera under spinal anaesthesia and he believed that one can lower the mortality very 
much by handling the viscera delicately and gently — spinal anaesthesia prompts the 
surgeon to handle the viscera with the minimum amount of trauma 

As to the danger of the use of spinal anaesthesia in surgery above the diaphragm 
he recalled that one of his colleagues in Toronto, Doctor Shenstone’s work has, at the 
present time, to his record eleven cases of lobectomy in which he has removed one lobe 
of the lung, and 111 some cases one lobe and part of another lobe In these eleven cases 
he has had two deaths The last six cases have been done under spinal anaesthesia 
He is firmly convinced that the conditions under spinal anaesthesia are most favorable 
to a successful result in these cases 

Dr Harold L Foss (Danville, Pennsylvania) said that in a paper on the ques- 
tion of anaesthetics presented 111 Philadelphia a few weeks ago by a distinguished member 
of this Association, a mail for whom we all have the highest regard, spinal amesthesia 
is summarily discarded as are nearly all means of producing amesthesia other than 
ethylene or ether or infiltration This paper was not discussed It will be read by 
thousands of physicians and surgeons in the country and its conclusions will be accepted 
by many, but he thought it should not go unchallenged 

He was greatly interested 111 determining if he were correct 111 lus conclusions that 
spinal was proving, 111 his hands, a satisfactory and, what is even more important, a safe 
anaesthetic In going over the records he discovered that his mortality, in general 
abdominal surgery, had dropped materially since he began, in certain cases, to use spinal 
amesthesia in place of ether, a decrease that could be directly attributed to the change 
111 anaesthetics It was not only apparent in the general list but proved so in operations 
for specific conditions In reviewing his first 200 consecutive cases of acute appendicitis 
performed under spinal and comparing them with the 200 preceding these and operated 
on under ether Over 70 per cent of these patients had peritonitis when the> reached 
him and the operations were all performed by him, in the same hospital, with the same 
personnel, and the same pre-operative and post-operative care, everything being equal 
except in the first 200 cases ether was used, in the following 200, spinal There was 
an immediate reduction m mortality from 7 4 per cent to 4 2 per cent 

He then investigated his cases of acute perforating duodenal ulcer, his cases of acute 
intestinal obstruction and those of biliary tract disease In all there was a definite, 
and he felt, significant decrease in mortality following his adoption of spinal m place 
of ether as an anaesthetic Staff members are thoroughly convinced from the analysis 
of these results that the change in anaesthetics has, undoubtedly, brought about a definite 
reduction in mortalit} 
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As to the question of the patients choos ng the anesthetic, the speaker never thought 
it necessary or even advisable and has always felt that it is better to educate his 
patients to be willing to leave such questions, as they do the question of operative technic, 
entirely to the best judgment of the surgeon m whom thev should have complete con- 
fidence He does not discuss the matter with his patients who have, however, m a 
vague way, an idea that he uses spinal anaesthesia and he has never had the slightest 
trouble m this respect m over 1,600 spinal ana:sthesias It may be of some interest in 
connection with this discussion to state that, in our own clinic, where spinal has been 
extensively used for the past two years, twenty-eight persons in our hospital staff have 
recently been operated upon and all selected spinal anaesthesia 

All of us realize that the method possesses certain dangers No amesthetic is devoid 
of them all But it has tremendous advantages far outweighing its dangers which, in 
the long run, makes it a most desirable anaesthetic and one which, rather than increas- 
ing mortalitv, will, especially in certain bad risk cases where relaxation is desirable, 
as in acute appendicitis with peritonitis, intestinal resections in acute intestinal obstruction 
or in carcinoma of the colon, the closure of visceral perforations, etc be the direct means 
of saving life 

Spinal amesthesia has acquired unusual popularity in the past few years and, it is 
true, m a few hands has been badly used Such a condition must be expected with all 
newly developed procedures in surgery, whatever they may be, yet it does not justify 
the unqualified condemnation of the method by those who have had no experience with 
it and those of us who have found spinal of tremendous aid should not be forced to 
discard it merely because of personal prejudices which have been engendered largelv by 
reports of those who, because of inexperience with the technic, have had unsatisfactory 
results His conviction is that spinal anajsthesia is one of the great contributions to 
surgery, that it is extraordinarily satisfactory m its present state, that, in the majority 
of general major surgical procedures performed below the level of the diaphragm it is 
the anaesthetic of choice , that, in all probability, from the laboratory of the biochemist 
will ultimately come new'er drugs probably of a synthetic nature which, used mtra- 
spinouslv, will produce a most satisfactory anaesthesia without even the slight tendency 
to untoward results spinal may now possess but which, when compared with inhalation 
anaesthetics in general, especially ether, are practically negligible 

Dr Francis A C Scrimger (Montreal, Canada) said that he had been recently 
using spinal anaesthesia a good deal more than formerly One point that comes out is 
that when one has realized that a patient can be held in a rather head down position, 
that has seemed important to us, and has avoided very largely the enormous drops in 
blood-pressure 

Possibly spinal anaesthesia as a term is not exactly accurate It is very largely 
a root anaesthesia and for that reason a head down position is not objectionable It is 
really not the spinal cord that is made an<esthetic but the roots of the nerves as they 
leave the spinal cord For that reason it gives a greater degree of confidence and 
avoids a good many fears 

Dr George P Muller (Philadelphia, Pennsylvania) rejoined that he had done 
two cases of thoracic surgery' and five tumors of the breast, under spinal amesthesia, 
but he did not think he would do it again He believed that enough of them would 
raise the mortality, at least with the present drugs He did not think spinal amesthesia 
could reduce the mortality' of acute appendicitis except insofar as here and there it 
makes a difficult operation a little easier The mortality of appendicitis varies so with 
the kinds of cases one gets, the percentage of drainage cases, the time the doctors send 
them m, etc In his last 200 cases his mortalitv is about 2 per cent He does not claim 
any credit for that because he had a long run of easy' cases Our appendicitis cases, as 
a rule, are done under general amesthesia because the operation can be done fast He 
preferred not to amesthetize a patient with something that was going to send him to a 
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ward anesthetized for an hour when he could do the appendectomy practically always in 
twelve to twenty minutes So we use local anaesthesia and just enough gas to keep 
them quiet 

There were times when he did use a spinal For perforated ulcers it is perfect 
One gets rid of the rigidity, which is never touched by a general an-esthetic, and enables 
one to do better work 

Doctor Scrimger spoke of the head down position If one uses the neocaine solu- 
tion it has a tendency to run down Since they changed to neocaine he finds it neces- 
sary to keep them flatter And here also, is where one is in between two difficult posi- 
tions If the patient has a tendency for the neocaine to work itself upward in spite of 
the flat position, m spite of a small dose, as it does in some patients, if one puts them m 
that head down position very often it drives the anaesthesia to a still higher point So 
he tries to hold off just a little bit until the glucose solution gets started which tends 
to bring them up Then, after twenty minutes’ time or thereabouts, if necessary, if the 
Inpotension is still prolonged, he holds them in a head down position 
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CLINICAL EXPERIENCES WITH GWATHMEY S COLONIC 
OIL-ETHER ANAESTHESIA 

By Henry H M Lyle, M D , 

James Taylor Gwathmey, M D , and Leonid Watter, M D 

of New York, N Y 

Colonic anaesthesia was fiist administered by Gwathmey at the Stuy- 
vesant Squaie Hospital (foimerly the New York Skin and Cancel Hos- 
pital) in 1914 The Stuyvesant Squaie is a special hospital devoted to 
the treatment of skin and cancer The cancer service is a separate entity 
and deals with all forms of cancer The therapy has been chiefly surgical 
The hospital tradition stands for the most thorough cancer surgery The 
technic as used today has been built up by the labors of Willy Meyer, Foot, 
Eggers, Semkin, Torek, Kennedy, Morrow and others The criterion foi 
operation has been the extent of the cancer rather than the condition of the 
patient We believe that the possibilities in safely prolonging the opera- 
tion and the development of a meticulous cancel technic has been greatly 
enhanced by the employment of colonic ether The direct result o/f all 
this being an improvement in the percentage of apparent cures 

In the administration of this anaesthesia two distinct piocesses take 
place The first is the physical separation of the ether from the oil, the 
second, the physiologic absorption of the liberated ether vapor The dis- 
solution of the mixture m the colon is at a constant rate and the total vapor 
liberated is limited by the amount of ether used From a mixture containing 
6 ounces of ether, the ether is absorbed at the rate of 2 ounces per hour, this 
pioduces the required saturation of the blood for anaesthesia The constant 
elmination by way of the lungs prevents the cumulative effect which may 
occur in the inhalation method In this type of anaesthesia, the higher 
centres of thought speech, etc , are not so profoundly affected and amnesia 
is marked The safe prolongation of the operative time is made possible 
by the fact that the stage of anaesthesia is followed by a stage of analgesia 
lasting sometimes as long as eight houis 

Since the inception of colonic anaesthesia the method of administration 
has undergone few changes Experience has shown that the most success- 
ful amount is 5 ounces of ether and 2^2 ounces of oil, to be given one hour 
before operation Many methods of administration, such as the fractional 
doses, Murphy drip, etc , have been tried and discarded The use of soap- 
suds enemata and excessive colonic washings, etc , have been found to be irri- 
tating to the mucous membrane of the bowel and have also been abandoned 
With the use of 5 ounces of ether it has been found necessary to employ 
some supplementary anaesthesia m 65 pei cent of the cases Nitrous oxide 
ethei and chloioform have been used Small amounts of chloioform are 
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preferred, the ether seemingly counteracts the depressing effect of chloro- 
form There have been no complications from the chloroform No sup- 
plementary anesthesia is required unless the patient is actively restless 

Technic — On the evening preceding the operation the patient is given 
a light supper of tea and toast , nothing is allowed by mouth after midnight 
No laxatives are given at any time, the cleansing of the bowel being accom- 
plished by tap-water enemata The administration should take place in a 
quiet and darkened room At 5 am on the morning of the operation the 
tap-water enemata are repeated One and a half hours before the opera- 
tion a chloretone suppository of 10 to 15 grams is given to be followed m 
fifteen minutes by a hypodermic of morphine sulphate grain 1/6 to Fif- 
teen minutes later, with the patient m the left Sims’ position, the following 
mixture is instilled into the rectum ether ( § V), olive oil ( gllSS ), paraldy- 
hyd (5 ) It is essential that this be thoroughly mixed and given very 

slowly, at least ten to fifteen minutes being taken A few patients suffer 
cramp-like pains 111 the abdomen and if their cooperation cannot be obtained 
they will expel the mixture At the end of an hour in which there has, 
been absolute quiet the patient is taken to the operating room Immediately 
on return to the ward a colonic irrigation of tap water is given , followed by 
a retention enema of 6 ounces of hot coffee Throughout the entire prepara- 
tion and operation the patient should be closely supervised to prevent the 
danger of the tongue falling back in the throat 

The character of the anaesthesia obtained The patient is analgized and 
carried on the threshold of surgical anesthesia Reliance being placed on the 
marked analgesia properties of colonic ether Analgesia with consciousness 
is present m the majority of cases Colonic anesthesia produces relatively 
more analgesia than anesthesia and often in late stages of an operation the 
patient is apparently completely conscious, yet the amnesic properties are such 
that the patient will not remember anything that took place in the operating 
room Ether oil is always safe as a light narcosis and the eye lids and other 
reflexes aie active, the patient relaxed and analgized The ideal colonic 
anaesthesia yields a quiet and peaceful respiration in which the swallowing 
and respiratory reflexes are retained Some of the most difficult and time- 
consuming operations about the head and neck can be successfully carried 
out as there is no venous congestion and no excessive production of saliva 
and mucus The patient can be readily aroused by talking sharply to him 
Conti amdications — It cannot be used with advantage in cases requiring 
complete muscular relaxation As the reflexes are not abolished in the throat 
it is not a good anaesthesia for the ordinary tonsillectomy It is contrain- 
dicated m diseases of the gastro-intestinal tract and rectum 

The post-operative recovery is smooth and takes place with fewer com- 
plications than in the inhalation method There is little post-operative nausea 
and vomiting, fewer cardiac and pulmonary accidents This was the de- 
ciding factor m changing from the inhalation method to the colonic and has 
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bi ought about a decrease m the death-rate and has lessened the post-opera- 
tive complications, especially in head and neck cases 

Local complications — In the last 800 colonics there were six cases of 
colitis, eighteen cases of abdominal pam, five cases of diarrhoea, four cases 
of irritation of the rectum, three cases of aggravation of the haemorrhoids, 
a total of thirty-six Expelled colonic (failures) twenty-seven, an excess of 
ether was used in eighteen leaving 94 53 per cent of successful colonic 
administrations 

In the series of 2,150 operations under colonic ether there were 159 
deaths Thirty of these are recorded as errors m judgment, there were fif- 
teen cases in which simultaneously with the removal of the carcinomatous 
lesion a bilateral block dissection of the neck was performed This particular 
procedure gave a mortality of 44 1 per cent and consequently was abandoned 
There were sixty-two surgical deaths classified as shock, infection and 
haemorrhage, thirty-nine from pneumonia (non-anaesthetic) , three from em- 
boli , seven from secondary haemorrhage , twelve from cancer cachexia , one 
from delirium tremens , and five from colonic anaesthesia 

Summaiy of deaths ftom colonic anesthetic (1) TI101 ocoplasty — The operation 
lasted three hours and the patient left the table in poor condition and died the same day 
At autopsj the colon was distended and congested It is questionable whether colonic 
anaesthesia should be used in such a case, as the safety of this method depends, to a 
large extent, on the escape of the ether during respiration 

(2) Excision of a caicmoma of the ]aiu and cervical lymph-nodes, this operation 
lasted two hours, the patient returned to the ward m good shape and died on the third 
day Autopsy findings — Atheroma of the aorta and ulcerations of the large intestine 

(3) Epithelioma of the lozvet lip — No operation was performed After the admin- 
istration of the colonic anaesthesia there was a short period in which he was not super- 
vised When the anaesthetist came he found him dead in bed with the tongue in the 
back of the throat Autopsy findings — Atheroma of the aorta with distinct congestion 
of the colon 

(4) Radical resection of the light ceivical nodes which lasted two hours The 
patient was returned to the ward in fair shape There was difficulty in keeping the 
tongue forward The nurse was called away and when she returned twenty minutes 
later the patient had ceased breathing Clinically these two cases died from swallowing 
their tongues 

(5) Excision of caicmoma of the face and cervical nodes The operation lasted five 
hours, the patient returned to the ward in good condition and died on the thirty-seventh 
daj Autopsy findings — Necrosis of the rectum and bronchopneumonia The direct 
cause of death was an ulcerative colitis produced by an incorrect mixture The con- 
valescence of two other cases who received the same mixture was delayed by ulcerative 
colitis 

The last fatality from colonic ansesthesia occurred in 1925 For the 
proper evaluation of the safety of the method it is necessary to consider the 
age, condition of the patient and the extent of the operation required Over 
50 per cent of the patients were fifty and over, 420 were between fifty and 
sixty, 292 between sixty and seventy, 80 between seventy and eighty and 12 
between eighty and ninety One thousand four hundred and thirty-eight were 
head and neck cases Twenty-four per cent of the operations lasted three 
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horns, 172 pei cent lasted foui hours, io i per cent lasted five horns, 24 
per cent lasted six houi s , 07 pei cent lasted seven horn s , 62 pei eenl 
lasted eight houis Dm mg the eori espondmg penod, J 532 inhalation an'cs- 
thesias weie admmisteied 'I he demonsti ated mcieased safety and the 
diminished eompheation rate of eolonie ethei as compaied to that of inhala- 
tion anaesthesia led to the abandonment of the inhalation method m all 
head and neck cases 

The disadvantages of colonic anaesthesia It is not a universal anaesthetic , 
it does not give complete muscular relaxation , it is a complicated and time- 
consuming method which requires the cooperation of the patient for its admin- 
istration and a competent person to watch the patient before and after the 
opeiation to prevent the swallowing of the tongue The patient, unless under 
constant supervision, should never be allowed to he fiat on the back It should 
not be used in emergency operations as time is required for the proper prepara- 
tion of the rectum 

The advantages are It is safe, it is controllable, as the ether can be 
washed out at any time The prolonged analgesic properties of colonic 
ether (it may last from six to eight hours) make it possible to carry out ex- 
tended operative procedures Psychic trauma is absent, amnesia maiked and 
tbe stage of excitement eliminated The actual cautery can be used m the 
mouth and throat It is useful m short-necked, obese individuals in other 
types of operation 

Summaiy — The following conclusion is based on the 2,150 cases of 
colonic ether anaesthesia with an anaesthetic mortality of five cases (o 24 
per cent ) Colonic ether anaesthesia is the safest and best for all patients 
with cancer of the head, neck, etc , whose lesions require a general anaesthetic 
for their proper removal 

Comment — In order to shorten the preparatory period of anaesthesia we 
have been employing a mixture of avertin and oil ether We are not yet 
ready to pass judgment on this procedure as we still consider it in the ex- 
perimental stage 
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RESULTS OF SPLENECTOMY IN SPLENIC AN/EMIA, HAEMO- 
LYTIC JAUNDICE, AND HAEMORRHAGIC PURPURA * 

By John deJ Pemberton, MD 
of Rochester, Minnesota 

FROM THE DIVISION OF SURGER1 OF THE M VYO CLINIC 

Splenectomy for certain types of anaemia and blood dysciasia associated 
with disorders of the spleen is a modern surgical venture Its development, 
m the absence of accurate knowledge of the function of the spleen in health 
and disease, has been attained entirely through empiric failures and successes 
Although the beginning of an active mteiest in splenectomy may be said to 
date back only a quaiter of a century, so fai the opeiation has been em- 
ployed many hundreds of times m a wide variety of diseases , therefore 
ample data, with regard to the operative results in certain of the more com- 
mon diseases, have long been available to establish the piocedure on a him 
basis 

Notwithstanding the remarkable advances made m this branch of suigery, 
it is unfortunate that, today, many surgeons are unacquainted with these 
achievements In consequence there are undoubtedly many cases of disease 
m which splenectomy is indicated, but which aie not correctly diagnosed, noi 
the proper treatment undertaken To substantiate this statement, it is only 
necessary to call to mind the prevailing view of the extremely hazardous 
natuie of the operation, and the very common mistakes made both in diagnosis 
and in institution of treatment , often complications rather than diseases 
themselves are tieated 

There are several reasons to account for the fact that knowledge of the 
results of splenectomy has not been more widely disseminated As the dis- 
eases benefited by removal of the spleen occur compai atively rarely, relatively 
tew surgeons have had sufficient personal experience on which to base defi- 
nite convictions In addition, published reports, the remaining source of 
information, have shown an exceedingly wide variation in results For in- 
stance, the operative mortality has been reported as io, 30, or 40 per cent , 
01 even highei Unless due consideration be given to the nature and details 
of these leports, their apparent contradictions would tend to create doubt and 
confusion Reports of operative results based on data accumulated for 
many years, and collected from many hospitals, often do not reflect the true 
status of the operation primarily because of the variable personal factois 
involved This would seem to be especially tine in suigeiy of the spleen, 111 
which disci epancies 111 diagnosis and differences 111 caie would necessarily 
affect adversely the record of operative results 

The author acknowledges indebtedness to Dr M G Bea\er for assistance in tabu- 
lating the data 
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It seems timely, therefore, to make a critical analysis of the results of 
splenectomy in the more common diseases, concerning which sufficient data 
are available to warrant drawing conclusions For this purpose, a study was 
made of the records of all cases of splenic anaemia (including Banti’s dis- 
ease), haemolytic jaundice, and purpura hcemorrhagica, in which splenectomy 
was performed at The Mayo Clinic between December 31, 1908, and Jan- 
uary 1, 1931 The series comprised 326 cases in which splenectomy was 
performed, in 167 of which the reason for operation was splenic anaemia, 
111 1 18, haemolytic jaundice, and in forty-one, purpura haemorrhagica The 
clinical diagnosis was made in each instance by Giffin and his associates 

Since this paper is restricted to presentation of the results of operation 
111 these diseases, consideration of the physiology and pathologic changes 
relative to the spleen, the pathogenesis of the diseases, the details of operative 
technic, and the general indications for splenectomy 111 other disorders ha\e 
been omitted However, for purposes of clarity, the prominent clinical and 
haematologic features on which a diagnosis was based, are summarized 
briefly Many of the data used in this study have been published in papers 
by W J Mayo, and by Giffin 

Splenic cinanma — Osier defined splenic anaemia as “Intoxication of un- 
known nature, characterized by great chronicity, pnmaiy progressive enlarge- 
ment of the spleen which cannot be correlated with any known cause, anaemia 
of secondary type, with leucopema, a marked tendency to haemorrhage, par- 
ticularly from the stomach (oesophagus), and in many cases a terminal 
state with cirrhosis of the liver and jaundice ” It is the late stage of anaemia, 
that is, the stage in which there is secondary involvement of the liver, as 
manifested by evidences of portal obstruction and hepatic insufficiency, that 
today is commonly designated as Banti’s disease Strangely enough, in the 
presence of an enlarged spleen and associated anaemia, the diagnosis of this 
syndrome rests on the absence of any known etiology, and it is little wonder 
that many observers question whether splenic anaemia should be considered 
as a clinical entity, for if the cause of the splenomegaly is identified, the 
diagnosis of splenic anaemia is forthwith excluded 

The course of the disease in cases m which operation has not been done 
is progressive, without any tendency toward abatement or spontaneous re- 
covery, and the patient ultimately succumbs, usually within a few years, as 
a result of recurrent excessive haemorrhages or hepatic insufficiency The 
first manifestation of this syndrome is often discovered by the patient, 01 in 
a routine examination, as enlargement of the spleen, and in some instances the 
organ attains considerable dimensions without other recognizable evidence of 
the disease Commonly, however, there are alterations in the blood when 
the patient presents himself for examination These consist of secondary 
anaemia of varying degi ees, and extreme poikilocytosis , leucopema with 
lymphocytosis is not uncommonly present, but the leucocytes may be normal 
in number or even slightly increased 

One or more episodes of copious haemorrhage from the gastro-mtestinal 
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tract, usually from oesophageal varices, occurred before operation m ninety- 
eight cases (59 per cent ) of this series These are more common m the 
late than in the early stages of the disease, but, not uncommonly, sudden 
severe hsemoi rhage fiom the gastro-mtestmal tract is the patient’s first 
warning that he is sick Thu teen patients m this group with haemorrhagic 
splenic anaemia had been treated for peptic ulcer About a year ago during 
the coui se of a rontgenologic examination of the stomach of a patient suffer- 
ing from splenic anaemia, unusual shadows were seen that suggested hugely 
dilated oesophageal varices , later this impression was confirmed by means of 
the cesophagoscope Since then, rontgenologic examination of the oesophagus 
has been adopted as a loutine procedure m all cases of splenic anaemia Sub- 
sequently, similar evidence of oesophageal varices has been discovered on 
1 ontgenologic examination in other cases of splenic anaemia, in one of which 
clinical evidence of a hepatic condition was lacking Likewise, a test of 
hepatic function, based on retention of bromsulphthalem, often indicates 
definite mjuiy to the liver that otherwise would not have been suspected 
from clinical examination 

Of the 167 patients with splenic anaemia and Banti’s syndrome who were 
subjected to splenectomy, sixteen died 111 the hospital, an operative mortality 
of 9 6 per cent The sixteen deaths included one by suicide The causes of 
death of the remaining fifteen patients cannot be accurately classified, for 
111 some instances the pathologist was unable definitely to distinguish fron 
several possible contributory conditions the immediate cause Broadly, how- 
ever, it may be said that pulmonary infections, including pneumonia, pleurisy 
with septicemia and haemorrhagic oedema of the lungs accounted for four 
deaths, pulmonary embolism for two, portal thrombosis for three, hepatic 
insufficiency for four, and subdiaphragmatic abscess and peritonitis each for 
one death 

Of the 151 patients who survived the immediate effects of the operation, 
eighty are known to be living, thiee of them eighteen years after operation 
Two are still living, fifteen and seventeen years after operation, and fifteen 
have lived from ten to fifteen years Ten of the sixty-eight patients who 
recovered from the operation but who died later lived for more than nine 
years, one for eighteen, one for thirteen, and three for twelve years Although 
the causes of many of the subsequent deaths were not attributable to the 
disease itself, it is of interest that more than a third were directly attributable 
to hsemoi rhage 

The number of patients m the series is too small to permit accurate sta- 
tistics regarding the influence of sex on the operative results, but records of 
the deaths m hospital suggest that the operation is more hazardous if the 
patients are females Seven of the ninety-seven male patients, and nine of 
the seventy female patients died in the hospital However, there were no 
appreciable differences in the end-results as regards the sexes Age (Table 
1 ) played a more definite part m the immediate as well as m the late results 
If the patients are divided into two groups, it will be seen that the operative 
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moitality of those aged less than forty yeais was only half that of patients 
aged moi c than f 01 ty veai s , about 53 pei cent of patients aged less than 
foity jears ate still living, whereas only 40 pei cent of those who are oldei 
aie alive 

Owing to the difficulty of aeeuiately estimating the functional efficiency 
of the livei, it is not possible to determine with exactness the influence which 
secondary hepatic injury has had on the operative results Except in the 
moie advanced cases, in which evidences of cirrhosis and portal obstruction 
are obvious, it is not always possible from clinical data to judge accurately 
the degree of hepatic injury Likewise, m some cases in which gross changes 
characteristic of advanced cirrhosis aie lacking, the surgeon is often unable, 
fiom observation of the size, color, and consistence of the organ, to estimate 
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the degree of injury In livers adjudged on gross examination to be only 
slightly enlarged 01 congested, microscopic examination of specimens removed 
for diagnostic purposes has demonstrated repeatedly the presence of marked 
hepatitis or degeneiation of the parenchyma Accordingly, in the appraisal 
of hepatic injury the surgeon is more likely to underestimate than to over- 
estimate the seriousness of the condition, and unless biopsy is obtained, this 
potential erior should be taken into consideration m the evaluation of the 
influence of hepatic disease on operative result Pre-operative estimations 
of hepatic function, based on retention of bromsulphthalein, have been carried 
out 111 only thirty-two cases of splenic anasnna It may be significant that 
the patient in this small series who died, belonged to a group of fifteen whose 
hepatic functional activity was believed to be impaired As these tests 
have been employed only in recent years, sufficient time has not elapsed to 
permit a deteinnnation of their value in prognosis with regard to later 
results 
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In Table 2 (see chait) the lesults of the operation ha-\e been tabulated 
accoidmg to the gross condition of the liver as observed by the suigeon at 
opeiation If the cases m which the condition of the livei was not men- 
tioned are giouped with those in which the hepatic condition was classified 
as noimal, and all otheis are consideied as cases in which theie was more or 
less hepatic injury, and the lesults of the two groups compared, it will be 
seen that the secondaiy affection of the liver had an appreciable effect on 
the early results and appaiently only a slight influence on la'ei lesults The 

Table 2 

Splenectomy for splenic anemia 
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opeiative mortality was 7 per cent m the former group, as compared with 11 
per cent in the latter, whereas the proportion of patients who are now living 
is 57 per cent m the former, and 50 per cent in the latter 

The sixty-two cases in which cirrhosis of the liver was piesent at opera- 
tion foim an mteiesting group Of the forty-six patients wdio survived 
the opeiation twenty-eight (50 per cent ) are alive This not only furnishes 
ptoof of the wisdom of accepting for opeiation patients with advanced 
Uanti’s disease, hut indicates the remarkable power of the liver to regenerate 
following lemoval of the diseased spleen As pointed out by W J Ma\o, 
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removal of the spleen in this disease greatly lightens the load which has 
been thrown on the liver by reducing, by at least 20 per cent the volume of 
blood entering the portal circulation, by removing possible toxic substances 
originating in the spleen, and by producing adhesions for the establishment 
of collateral circulation 

In spite of the most gratifying benefit derived from the operation, even 
in many of the advanced cases, as evidenced by the improvement of the 
blood and of general health, and by prolongation of life, the recurrence of 
gastro-mtestinal haemorrhages m a large group of these cases presents a 
discouraging problem In approximately 50 per cent of the ninety-eight 
cases in which there was gastro-mtestmal haemorrhage before operation, 
there has been one haemorrhage or more subsequent to splenectomy Since 
the haemorrhage commonly results from rupture of greatly dilated varices 
situated beneath the mucous membrane of the lower end of the oesophagus, 
it has been suggested that this complication might possibly be minimized by 
tying the coronary vein, with the view of reducing the enormous turgescence 
by breaking communication with the portal circulation In the hope of pro- 
moting additional collateral circulation, which is, in fact, nature’s means of 
combating portal obstruction, it would seem that some form of omentopexy 
is indicated in selected cases as a measure supplementary to splenectomy 
Because inclusion of a segment of the omentum in closure of the wound 
jeopardizes healing, I prefer to incorporate it in the abdominal wall, lateral 
to the incision for laparotomy After separation of the several layers of the 
abdominal wall for 3 centimetres from the edge of the wound, a small incision 
is made through the peritoneum and posterior sheath of the rectus abdominis 
muscle, and a segment of omentum 14 to 20 centimetres is then drawn up 
through this opening and sutured Similar incisions are made in the muscle 
and anterior sheath of the rectus abdominis, at successive levels, each lower 
than the preceding one, 2 5 centimetres or more apart, and the omentum is 
drawn through these , the distal 5 to 8 centimetres is then buried beneath the 
skin 

By bringing the omentum out m a steplike manner, conditions are estab- 
lished for the formation of new blood channels in each layer of the abdominal 
wall, and on account of the oblique course of the openings, the chances of 
troublesome herniation are minimized (Fig 1 ) 

One or both of these procedures, ligation of the coronary vein and 
omentopexy, have been employed m conjunction with splenectomy 111 thirteen 
of the cases seen more recently, but there has not yet been sufficient time to 
permit estimation of their value in the prevention of recurrent haemorrhages 

Hccmolytic jaundice — This condition may be defined as haemolytic disease 
affecting primarily the spleen and secondarily the liver, characterized by 
varying degrees of anaemia, by acholuric jaundice, that is, jaundice with 
unaltered stools and urine, splenomegaly, microcytosis, and increased fra- 
gility with active regeneration of the erythrocytes Two types of the disease 
have been described, the congenital and the acquit ed, distinguished chiefly 
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by differences m the age of onset and the seventy of the course of the disease 
However, Giffin seriously questions whether many of the cases of the acquired 
type reported in the literature, should, in the absence of characteristic 
changes m the blood, be rightfully included as cases of haemolytic jaundice 
Regardless of the age at which the prominent features of the disease become 
manifest, he believes that all the cases of the series reported herewith were 
probably fundamentally congenital in origin 
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Fig i —Stages of the operation for omentopexy 


Between June 30, 1911, and January 1, 1931, 118 patients with haemolytic 
jaundice were subjected to splenectomy at The Mayo Clime (Table 3) Four 
of the patients died 111 the hospital (34 per cent ) There was considerable 
variation m the course of the disease Among childien, and adolescent 
patients, it was for the most pai t continuously mild and chronic , the health 
of the patient appaiently was little affected In other cases the chronic course 
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was intei rupted by one 01 more attacks of “crisis,” characterized by malaise 
abdominal pam, fever, increase m size of the spleen, deepening of the jaun- 
dice, and increase in ansemia Not uncommonly, the crisis is mistaken for 
biliary colic, and operation is advised Conclusive evidence of disease of 
the gall-bladder, with and without stones, occurred as a secondary complica- 
tion in eighty-one cases (68 6 per cent of the series) and in twenty-three 
of these, operations on the biliary tract had been performed elsewhere, pre- 
sumably without knowledge of the presence of the primary disease In 
none of these cases were gall-stones found in the common bile-duct, although 
in seveial cases a direct van den Bergh reaction was obtained 

Operative data were suggestive of secondary affections of the liver m 
fifty-five cases Cirrhosis of the liver was noted by the surgeon in seven 
cases, and in six cases ascites was found, but the condition of the liver was 

Table 3 


Splenectomy for hemolytic .launflice 


Age by decades 

V) 

V 

W 

c3 

O 

Hospital 

mortality 

Subsequent 

deaths 

rl 

rl 

►a 

Well 

u 

H 

eg 

Fn 

Poor 

0-9 

21 


2 

19 

16 

3 


10 - 19 

20 


2 

17 

13 

4 


20 - 29 

38 

2 

2 

32 

28 

2 

2 

30 - 39 

24 

1 

4 


15 

1 

2 

40 - 49 

11 


1 

9 

8 

1 


50 - 59 

4 

1 


3 

2 

1 


Total 

118 

4 

11 

98 

82 

12 

4 


not mentioned In the remaining thirty-two cases, the liver was described 
as enlarged, congested, hard, or adherent 

On comparing the results of the operat'on in these cases with the lesults 
in cases m which the livei was normal or was piesumed to be noimal it 
would seem that the secondary affection of the liver exerted a decisive influ- 
ence The operative mortality was 5 4 per cent in the former group, as 
compared to 1 6 per cent m the latter, wheieas the proportion of patients 
who suivived the operation and who are living, is 80 per cent m the former 
group, and go per cent 111 the latter 

Evidence of the benefits of splenectomy usually becomes apparent within 
five 01 eight days after the operation , the jaundice then begins to fade and 
it disappears completely within two or three weeks In many instances the 
patient is now fiee of jaundice foi the fiist time in his life Rapid and pro- 
gressive improvement of the amemia is also commonly noted before the 
patient is dismissed from the hospital However, certain of the most char- 
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actenstic changes m the blood, such as nuciocytosis and mci eased fiagiht) 
of eiythiocytes, usual!} do not disappeai aftei lemoval of (he spleen 

The late results ate equally gratifying Appi oxnnately 86 pet cent ol 
the patients who tecoveted fiom the operation aie living, and 83 pei cent 
of these ate in good health Of the ilevcn patients who died subsequent to 
tecovety fiom splenectomy, the cause of death of six was not atti lbutable 
to the effect of the opeiation or the disease The lemaming fout died of 
conditions piobably secondary to the haemolytic jaundice, such as cirrhosis 
of the livei, gastro-mtestmal haemorrhage, and severe anaemia 

In view of the low operative hazaid, and the exceedingly satisfactoiy re- 
sults of suigical procedures, and considering the high incidence of hepatic 
and biliaiy complications m the untreated cases, I believe that splenectomy 
should be advised as the safest method of treatment in all cases of haemolytic 

Table 4 


Splenectomy for hemorrhagic? purpura 


Age by decades 

Cases 

Hospital 

mortality 

W) 

a 

H 

►3 

Well 

Fair 

u 

0 

0 

p. 

0-9 

7 


7 

6 


1 

10 - 19 

12 


12 

11 

1 


20 - 29 

14 


14 

13 

1 


30 - 39 

5 

1 

4 

4 



40 - 49 

2 


2 

2 



50 - 59 

1 

1 





Total 

41 

2 

39 

36 

2_ 

1 


jaundice, ceitamly m the seveie cases and m those in which there is a history 
of recurrent cusis 

Hccmpi 1 hagic piopwa — From March 7, 1923, to January 1, 1931. 
splenectomy was performed for hsemonhagic purpura m forty-one cases, 
with two deaths (Table 4) 

Hsemon hagic purpura is an idiopathic haemorrhagic disease, character- 
ized by hsemoirhage from the mucous membranes, petechia, varying degiees 
of secondary anaemia, diminution m the number of blood platelets, and usu- 
ally slight enlargement of the spleen It occuis in two foims, the acute and 
the chionic relapsing It is essentially a disease of early life, although occa- 
sionally patients past middle life are affected In this series only three 
patients were aged foity years or moie The incidence was twice as great 
m females as m males Crops of petechise and hsemorihages from the mucous 
membianes were often the only prominent clinical featuies of the disease 
The bleeding vaned in severity from slight oozing usually from the gums 
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nose and uterus, to intractable haemorrhages One patient died as a lesult 
of cerebral bleeding 

The typical changes in the blood in these cases were (i) Reduction m 
the number of platelets, (2) prolonged bleeding time, (3) delayed retrac- 
tility of the clot, (4) normal coagulation time, and (5) secondary anaemia 
with evidence of the normal regeneration of the erythrocytes The capillary 
lesistance test, indicating abnormal permeability of the capillaries, was posi- 
tive m all cases m which it was employed 

Since the principal indication for splenectomy in haemorrhagic purpura 
is a definite diagnosis, it is extremely important to distinguish this disease 
from otheis in which haemorrhagic tendencies are common, notably, aplastic 
anaemia, haemophilia, and acute leucemia This usually can be readily ac- 
complished by correlating the results of detailed examination of the blood 
with the clinical history However, the diagnosis may at times be extremely 
difficult, and failure of an accurate diagnosis undoubtedly accounts for many 
of the poor results reported in the literature 

In but few diseases in which symptoms are so alarming are the beneficial 
results of operation so dramatic as in hemorrhagic purpura treated by 
splenectomy It occasionally happens that the patient is bleeding at the time 
of operation, and sometimes the haemorrhage ceases before the patient is 
returned to Ins room 

An appreciable rise in the number of the blood platelets has been noted 
within twenty-four hours after removal of the spleen, and often by the third 
day the platelet count is within normal range The thirty-nine patients who 
survived the operation are alive, and all but three are m good health Giffin 
observed, m some cases, mild recurrence of haemorrhage, which ceased follow- 
ing elimination of infected tonsils or teeth 

CONCLUSIONS 

From these data it is evident that, contrary to the prevalent view of the 
hazardous nature of splenectomy, the operative results (6 7 per cent ) com- 
pare favoiably with those of other major abdominal operations, and in spite 
of the relatively common mistakes made in diagnosis, the conditions asso- 
ciated with disorders of the spleen and amenable to splenectomy can readily 
be identified, provided complete data concerning the blood are correlated 
with the clinical history 

Since the operative results in cases of splenic anaemia are largely con- 
tingent on the presence of secondary affections of the liver and portal obstruc- 
tion, the need for early diagnosis and operation is apparent Enlarged 
spleens, in the absence of definite etiology, should be considered as instances 
of the splenomegaly of potential splenic anemia, and operation should be 
advised However, clinical evidence of the presence of hepatic injury should 
not in itself be considered a contra-indication to splenectomy, since many 
patients m this group lived active lives for many years after removal of the 
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spleen The relative frequency of recurrent haemorrhages m these cases 
indicates the need for additional effort toward their prevention, such as liga- 
tion of the coronary vein and omentopexy 

In view of the high peicentage of secondary affection of the livei, the 
small operative hazard, and the extremely favorable late results, splenectomy 
would seem to be the safest procedure m all cases of haemolytic jaundice 
Splenectomy for haemorrhagic purpura is a comparatively safe procedure, 
and the benefits aie lasting In the severe cases, delay of operation is fraught 
with danger 
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ABSCESS OF THE LIVER 

By Frank K Boland, M D 
or Atlanta, Ga 

THOM THE EMORY DVH ERSITY MEDICO SCHOOL 

Abstracts aie herewith submitted of nineteen cases of abscess of the 
liver treated in the Emory University division of the Grady (Municipal) 
Hospital, during the five-year period, 1926-1931 The first fourteen are 
cases caused by the endamoeba histolytica, while in the remaining five cases 
pyogenic bacteria are the etiologic agents All the patients were native-born 
Georgia negroes, and only one patient with amoebic disease ever lived outside 
the state The clinical history suggests malaria as a causative factor in sev- 
eral instances, but all the amoebic cases were negative for this plasmodium 
More than 50 per cent of the patients entering this hospital give positive blood 
Wassermanns It so happened that only two of these patients had syphilis 
During the same five-year period, among approximately the same numbei 
of white patients admitted to the hospital, 25,000, there were two cases of 
amoebic hepatic abscess 

A review of the cases of amoebic abscess in the series invites comment 
concerning the clinical aspects It has been shown repeatedly that amoebic 
dysentery and abscess are not diseases confined to the tropics The term 
tropical abscess, meaning amoebic abscess, should be discaided Amoebic 
abscess also is regarded as being single, and pyogenic abcess as being multiple 
One of these patients had multiple amoebic abscess , two patients had single 
pyogenic abscess Males are more susceptible to the disease than females, 
111 a proportion of 5 to X, and in the state of Georgia the colored race is 
considerably more susceptible than the white race Most authors mention 
alcoholic addiction as a predisposing factor in the etiology of amoebic abscess 
Only one patient among these fourteen used alcohol excessively 

Only five patients gave a history of bloody dysentery preceding or ac- 
companying abscess formation, and in but one patient could the amoeba be 
demonstrated 111 the stool The endamoeba histolytica, or its encysted foim, 
was lecovered from the pus or the abscess wall in eleven of fourteen patients 
The three other patients present such typical clinical findings of amoebic 
abscess that the diagnosis seems warranted Sometimes amoebic may be 
found in the first escape of fluid from the abscess cavity, or by scraping the 
abscess wall Again they may not appear in the discharge until the second 
or third day aftu opeiation In none of these patients was jaundice present 
although jaundice is not easily discernible 111 the black race 

Amoebic abscess of the liver is divided into the acute and the chronic 
form There are typical examples of both kinds in the series, but three 
cases are described which might be placed in a third classification, the sub- 
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acute The symptoms aie not so rapidly ovenvhelming as m the acute foim, 
and yet do not spiead ovei such a long period of inactivity as m the chtomc 
vanety In acute abscess the onset is sudden, with sevete abdominal pain, 
which appeals to lie woise at night Iheie aie chills, high fccci and e\- 
tieme piostiation Then follows the iathei sudden appeaiance of a laige 
tender mass m the light uppei quadrant Bloody dysenteiy may or maj 
not piecede or accompany the other manifestations Vomiting and othei 



Tig i — Amoebic abscess of h\cr 


gastio-intestinal symptoms may be present, suggesting the existence of per- 
forated gastric ulcer, with subphrenic abscess formation The disease maj 
terminate fatally m a few days Instances have been mentioned in which 
liver abscess has perforated into the stomach, or through the diaphragm into 
the pleura or a bronchus No such cases w r ere observed m this group 

The chronic variety may exist for many years, w ith alternating appearance 
and subsidence of symptoms from time to time The prognosis is good 
There are apt to be cough, night sweats and weakness and tuberculosis is 
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suspected The cough may be due to the pressure of the elevated hvei 
against the diaphragm Harrington 1 reports five cases of amoebic hepatic 
abscess, m four of which the lesion was first diagnosed as thoracic rather 
than abdominal Two of the patients m the present group were operated 
upon twice for amoebic abscess, occurring m different paits of the liver at 
widely separated times 

Rogers, (2), m his classical monograph on amoebic abscess, calls attention 
to the presence of the relatively low percentage of polymorphonuclear leuco- 
cytes This probably is true 111 the chronic form, m which only amoebic are 
causative factors Although demonstrated bacteriologically m only two of 
these cases, in which staphylococci were found, it appears that acute abscess 
generally means mixed infection, and both the total leucocyte count and the 
percentage of poly morphonucl ears are high 

Rontgen examination of suspected hepatic abscess cases is not consistently 
helpful in the diagnosis The demonstration of an elevated diaphragm is 
valuable information, but sometimes it seems difficult to determine whether 
the pathology is below or above the diaphragm Several of these cases are 
reported as showing pleural or pulmonary lesions, as in Harrington’s expe- 
rience LeWald's 3 recommendation offers a solution of the problem A 
lateral thoracic rontgenogram always should be taken It brings out the 
complete curve of the diaphragm, and seldom fails to differentiate between 
disease below and above the muscle In some cases such pathologic condi- 
tions may coexist The aspiration of a liver abscess, and replacement of the 
fluid with lipiodol, furnishes a giaphic rontgenogram of the abscess cavity 
One case m the series presented on percussion a large area of resonance 
just above the liver This was puzzling until the rontgenogram disclosed a 
collection of gas produced by a gas-forming organism from a ruptured hepatic 
abscess 

The diagnosis of amoebic liver abscess would be made easier if the 
amoeba could be found in the stools m more cases The history, symptoms 
and signs are variable, and often prolonged study of patients is necessary 
One sign always is present, if it can be established — an enlarged liver The 
problem then is to eliminate syphilis, malignant disease, cirrhosis and other 
causes of enlarged liver 

Rogers protests against open operation in amoebic hepatic abscess, which 
he claims invites secondary infection and greatly increases the mortality He 
urges treatment by repeated aspiration This method may be indicated in 
abscess due solely to the endainceba histolytica , if one can locate the involved 
area without exposing the livei In the majority of cases m this group, 
however, in which mixed infection was presumed to be present already, 
more radical and more certain surgical incision and drainage seemed to be 
the method of choice Usually the procedure should be carried out in two 
stages, as in operating upon lung abscess If this rule had been followed 
consistently m the present series, probably two deaths would have been 
avoided Since an amoebic dysentery the adequate administration of emetine 
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hydrochloude is said to prevent the development of liver abscess, the con- 
tinuation of the diug, m one-giain doses daily, given hypodernncall) , fui- 
mshes logical piepaiation for operation Solutions made from quinine, 
emetine, amodm, etc , weie used in irrigation after opeiation, but their 
value was not determined 

Five cases are classed as acute amoebic abscess , six cases as chronic, and 
three as subacute The abscess was located m the right lobe mvanably In 
six patients the approach to the liver was through the musculai abdominal 
wall, and in six the liver was leached through rib resection The abscess 
area was easily recognized The pleura was incised in three patients, once 
accidentally, with a fatal outcome Two stages were employed m three 
cases In the first stage the liver was sutured to the abdominal or chest 



Fig 2 Tig 3 

Fig 2 — Amcfibic abscess of liver, high power microphotograph showing wall of abscess with healing 

process 

Fig 3 — Amccbic abscess of hrer, low power microphotograph showing necrosis of margin of abscess 

Bloodvessel filled with white corpuscles 

wound, or the wound packed so as to isolate an area for opening the abscess 
twenty-four horns later Local anaesthesia was the usual piefeience Five 
deaths occurred among the amoebic cases, a mortality of 35 7 per cent 

Theie were two recoveries among the five patients with lnei abscess due 
to pyogenic oigamsms One abscess was caused by a stab-wound of the liver, 
and the othei followed a gunshot-wound Both were single abscesses, 
streptococci and colon bacilh being found in the abscess due to the stab- 
wound, and the colon bacillus alone being lecovered from the abscess due 
to the gunshot-wound Of the three patients who died, no history could 
be obtained in tw r o The third patient developed lner abscess from a 
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splenectomy pei formed two months previously foi splenomegaly due to 
splenitis These three abscesses were multiple, the colon bacillus being 
picsent in one case, and the stieptococcus in the othci two cases Diffeicntial 
pie-opeiative diagnosis between livei abscess due to amoebae and abscess 
caused by pyogenic bacteria, with negative stools, is raiely made, except in 
traumatic cases Certainly, the prognosis is far less favorable in multiple 
abscess than in single abscess 

CASE REPORTS 

Case I — Male, aged forty-two Admitted October 27, 1926 Four months before 
admission, the patient first noticed pain in the upper abdomen, which was followed in a 
few dajs by the rather sudden appearance of a mass in the region of the liver At about 
the same time bloody dysentery appeared He was weak, and apparently had los* 
considerable weight The liver, or a mass continuous with the liver, extended to within 
2 centimetres of the umbilicus The mass was smooth, round and pulsating, but it was 
not expansile, and no bruit could be heard It felt cystic rather than solid Rectal 
examination showed marked redness of the mucosa, but no ulceration Rontgen studj 
reported deformity of the duodenum, due to pressure, and 4 centimetres’ elevation of the 
right side of the diaphragm Temperature 103°, pulse 85 Leucocytes 20,400, polj- 
morphonuclears 62 per cent The stools were found loaded with cndamtrba histolytica 
The examination otherwise w'as essentially negative The diagnosis was amoebic abscess 
of the liver Following the hypodermic administration of emetine hydrochloride grain 
1 daily for three days, on November 5, under local anesthesia, through a right rectus 
incision, a single cavity in the right hepatic lobe was emptied of 750 cubic centimetres 
chocolate-colored, odorless fluid characteristic of amoebic abscess, and tube drainage 
instituted Amoebe were not demonstrated in this fluid , the abscess wall was not scraped 
Three days later amoeba: were found in the discharging pus Alcresta tablets of ipecac 
were given the patient after the operation January 7, 1927, the patient w'as sent home 
with normal temperature, and only a small dram in the wound Three days aftenvards 
he returned on account of fever, and swelling in the line of the incision This was 

reopened, with further discharge of pus from the liver cavitv Februarv 1, he was 
dismissed as cured In May, 1931, he was readmitted to the hospital with the develop- 
ment of another amoebic abscess in a different portion of the right hepatic lobe The 
patient was not very sick this time The abscess was drained through resection of 
the ninth rib in the mid-axillary line Amceba: w’ere demonstrated in the pus The 
patient left the hospital in three weeks in good condition, returning to the out-patient 
clinic to be dressed 

Case II — Male, aged forty-two December, 1926, first noticed that his abdomen 
was swollen, but did not seem to be very sick, and was able to continue with his work 
He may have had diarrhoea before this time, but was not certain February, 1927, he 
had headache and nausea, and grew very weak There was pain in the chest, and 
d> spnoea, but no cough nor night sw'eats When he entered the hospital, September 
6, 1927, his liver could be felt 10 5 centimetres below the costal margin Temperature 
was normal, and did not reach ioo° all the time he was m the hospital Leucocjtes 
12,250, polymorphonuclears 59 per cent He had been a heavy drinker The rontgen 
diagnosis was fluid m the right chest September 8, an aspirating needle w'as mtro- 
cu:ed through the ninth interspace, thinking the pleural cavity was being reached In- 
stead, the wuthdrawal of 3,400 cubic centimetres of thick brown odorless fluid caused the 
abdominal distention to disappear The swelling gradually recurred, however, and 
fifteen dajs later, under local anaesthesia, an abscess in the right lobe of the liver w'as 
drained in one sitting, by resecting the ninth and tenth ribs Three davs later the 
encysted form of the cndamccba histolytica w'as found in the pus The patient w'as 
dismissed, November 2, as cured 
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C\sr III — Female aged twenty In June, 1926, she had dasentcrj for three months, 
passing blood and mucus This subsided, but 111 August, 1927, recurred with increased 
seeeritv At this time there were “slow aching” abdominal pains, which were worse 
at night One week before admission the pain took on the nature of cramps, accompanied 
bi nausea and 1 oimUng A large amount of brown sputum was expectorated She lost 
twenty pounds m weight, and was aer} weak Upon admission, September 27 1927, the 
patient was found to have a bulging m the right upper abdomen, extending 75 centi- 
metres below' the costal margin The mass was tender, and the right rectus muscle was 
rigid Temperature 103 0 pulse no Leucoc\tes 17,000, poty morphonuclears 58 per- 
cent V assermann four plus Patient not addicted to alcohol Rontgenogram showed 
an enlarged lner with ele\ation of the diaphragm 5 centimetres Repeated examina- 
tion of stools failed to reaeal either blood or amceb'e, but the clinical diagnosis was 



Fig 4 — llicrophotograph showing endamcEbv histoh tic-e from lner abscess Red blood 

corpuscles in amceb'e 

amoebic abscess of the lner The patient refused to haae an operation, and signed a 
release October 2 

Case IV — Male, aged fifty Six months before admission the patient complained 
of soreness across the abdomen, and two weeks later noticed abdominal swelling 
Afterwards he had blooda mucus djsenterj He entered the hospital June 2, 1928, and 
was found to ha\e an enlarged lner, extending 7 centimetres below the costal border 
The mass was tight and smooth, and somew'hat tender The stools contained mucus 
and blood but no amoeba; w r ere seen The temperature was normal, lecucocates 4360, 
poh morphonuclears 51 per cent June 3, under local anaesthesia, through a right rectus 
incision 250 cubic centimetres chocolate-colored fluid were evacuated from the right 
lobe of the lner, and tube drainage used Tune 6, stapha lococcus in pure culture was 
obtained from the wound, and June S, amoebae The temperature rose to ioo° linmedi- 
ateh after the operation, but the next daa was normal, and remained so The patient 
was gnen emetine In podermicalh , and the wound irrigated with emetine 1 per cent He 
was dismissed the weeks after operation as well 

C \se V — Female, aged taaenta -nine This patient had been sick for four and 
a half a ears before she came to the hospital In August, 1924, she had recurrent se\ere 
attacks of pain in the right abdomen lasting for three weeks She had as main as ten 
or fifteen short paroxasms in twenty -four hours, mostla at night These pains sub- 
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sided, but returned in the same way in October, 1924, when she vomited frequently, and 
grew verv weak Again, she was comparatively well until September, 1926, when the 
pain appeared in the left side, but she thought the right upper abdomen was swollen 
In January, 1928, she had dull aching 111 the epigastrium She belched a great deal of 
gas, usually about two hours after eating Upon entering the hospital, March 26, 1928, 
she had a mass reaching 10 centimetres below the costal margin Temperature 998°, 
pulse 70, leucocytes 14,950, pol> morphonuclears 63 per cent Stools negative The 
rontgenogram showed the right diaphragm elevated 8 centimetres The rontgen 
diagnosis was tumor of the ovary or kidney In a conference of the surgical staff, 
while most members thought 'the condition was liver abscess, the possibility of 
liver or pancreatic cyst or tumor was considered April 11, under gas ansesthesia, 
through an abdominal incision, a hepatic abscess, with thick fibrous wall, was disclosed 



Tic 5 Fig 6 

Fig 5 — Liver abscess showing elevation of diaphragm 
Tig 6 — liver abscess injected with lipiodol outlining cavity in liver 


in the right lobe, and 4,500 cubic centimetres chocolate-colored fluid removed Encysted 
amceb'c w'ere found 111 the pus The patient died eight davs after operation from 
peritonitis, with temperature 107° 

Case VI — Male, aged twenty-six This patient entered the hospital March 4, 
1929, and died the next daj without being* full} studied He gave a history of four 
w'eeks’ illness, beginning with vomiting, colicky pains, dail} chills, weakness and 
diarrhoea Autops} showed one large liver abscess, and several small ones Amoeba: 
were recovered from the walls of the abscesses 

Case VII — Male, aged thirty-six Entered hospital November 12, 1929, with 
histor} of fullness in the epigastrium and shortness of breath for the preceding six 
months, getting progressively w'orse He had epigastric pam which seemed to come 
one hour after meals, nausea and vomiting, and a productive cough, which did not show 
tubercle bacilli The liver reached 85 centimetres below the costal margin Tem- 
perature was 101 4 0 , pulse 100, leucoc}tes 9,500, pol} morphonuclears, 74 per cent Ront- 
genogram showed the right diaphragm 5 centimetres above normal Gastro-intestinal 
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series negative except for pressure deformity of the duodenum November 23, under 
local amesthesia, tenth rib was resected, aspiration revealed no pus Then the ninth 
rib was resected, and the liver sutured to the wound During the last procedure the 
pleura was accidentally opened, and closed Four days later a large subphremc abscess 
was opened, and characteristic amcebic fluid evacuated, but no amoebic could be demon- 
strated The patient died on the table 

Case VIII — Male, aged twenty-six Sick eight weeks before admission, with pain 
m right side, hemoptysis and djspnoea No dysentery On entering the hospital, De- 
cember 26, 1929, the leucocytes were 10,200, poiymorphonuclears 85 per cent , tempera- 
ture 101 6°, pulse 100 Many pus-cells in the uune There was a mass in the right 
side, diagnosed as pyelonephritis, P0I3 cystic kidney, etc Fluoroscopy showed the right 
diaphragm raised to the third rib Januarj r 1, 1930, under novocaine, a large abscess 
111 the right lobe of the liver was evacuated, positive for amoebic The patient ran a 
septic course and died Januar} 12 

Case IX — Male, aged thirty-six Patient stated that nine years before admission, 
December 27, 1929, he had bloodv disenterj', and was operated upon for a liver abscess 
Nine months before admission he had another attack of dysentery, which subsided Six 
months later the present trouble started with pain m the right upper quadrant and 
djspnoea The liver was enlarged and very tender Temperature 101 3 0 , pulse 90, 
leucocjtes 12,100, pol) morphonuclears 78 per cent The fluoroscope suggested fluid in 
the right chest January 1, 1930, under gas anaesthesia, a large amount of chocolate- 
colored pus was removed from the liver through an abdominal incision The temperature 
dropped to normal, and remained so No amoebae were found, but the history and 
clinical findings were those of amoebic hepatic abscess The patient left the hospital 
February 14, marked as improved 

Case X — Male, aged thirty-six Admitted September is, 1930 For many years 
the patient drank a pint of whiskey daily One month before entering the hospital, 
while lifting a heavy sack of meat, he felt a sudden sharp pain m the epigastrium, which 
caused him to quit work for the daj He was able to work as usual until September 2, 
when he had a recurrence of the attack, more marked, compelling him to seek his 
bed September 6, he had a severe chill The pain grew worse, and was accompanied by 
\omiting On admission Ins pulse was 86, temperature 100 4 0 , respiration 22 A few 
hours later he had a chill, followed by temperature 103 6°, leucocytes 18,250, poiy- 
morphonuclears 80 per cent Urine negative Wassermann three plus There was a 
firm rounded mass in the liver region, extending 13 centimetres below the costal margin 
The mass was somewhat tender, and there was no expansile pulsation nor bruit There 
was no historj' of djsentery, but there was occult blood m the stools Rontgenogram 
showed normal lungs, with the right diaphragm elevated 5 centimetres The mass 
apparent!}' increased m size, and on September 23, under local anaesthesia, through a 
right rectus incision, 600 cubic centimetres chocolate-colored fluid were removed, and 
the cavity drained This fluid was negative for amoebae, but four days later amoebic 
were found m the draining pus The patient had a normal convalescence, and was 
dismissed November 2 as cured 

Case XI — Male, aged thn ty~si\ Three months before admission the patient com- 
plained of a dull aching pain m the right upper quadrant, mostly at night This con- 
tinued for three weeks, when he grew so weak he had to quit work He then began 
having night sweats, but no bloody dysentery He lost weight, and developed pam 111 
the right shoulder Later the pam was felt in the chest, and he began to cough On 
entering the hospital, April 19, 1930, his right lung was flat at the base, and a friction 
sound was present over the area The liver dullness apparently was not increased be- 
low, but the liver was tender above, and the abdomen was somewhat rigid Temperature 
103 3 0 , pulse no, leucocytes 17,200, poiymorphonuclears 88 per cent Sputum negative 
The fluoroscope revealed elevation of the right diaphragm April 19, under local 
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m csthesi i first-stage tlioractomy performed April 22, second stage, with evacuation 
of tvpical amabic fluid Apnl 2J amaba. found 111 discharging pus Ma\ 21, patient 
sent home as cured 

Casr XII — Male, aged nineteen Siekness started January, 1930, with pain 111 upper 
lbdomen fever luglit sweats, prostration, no chills Admitted May 20, with temperature 
ioo°, pulse 140, leucocytes 15,000, poly morphonuclears 81 per cent Ihe liver was 
tender, 9 centimetres below costal border No history of dysentery, stools negative 
Rontgen report was right diaphragm high Diagnosis — Amcebic abscess of liver May 

27, under local anaesthetic, pleura sutured to diaphragm through the ninth rib May 

28, abscess in right lobe of liver emptied of 500 cubic centimetres chocolate-colored fluid 
Numerous amoebic cysts disclosed The patient’s pulse and temperature dropped to nor- 
mal a few days after the operation, and remained normal June 20 discharged as well 

Case XIII — Male, aged thirty-eight Patient came to hospital October 6, 1930, 
apparently very ill, temperature ioi°, pulse 120 The liver was very tender, and the 
liver dulness greatly increased, extending 10 centimetres below the costal margin The 
patient’s sickness began suddenly three weeks before admission, with pain in the right 
shoulder, no nausea or dysentery The diagnosis was liver abscess No rontgen work or 
blood counts were done prior to the operation, which was performed twenty-four hours 
after he entered the hospital Under novocaine an-csthesia, through excision of segments 
of the eleventh and twelfth ribs, an enormous ruptured hepatic abscess was found, con- 
taining thick, brownish-yellow pus, with foul odor Ample drainage was provided The 
cystic form of the amoeba was found a few days later Following operation the patient 
ran a septic course, with leucocytes varying from 15000 to 32,000, and the poly morpho- 
nuclears from 79 per cent to 94 per cent November 20, rontgen examination follow- 
ing lipiodol injection into sinus, showed abscess cavity in liver December 21, the patient 
left the hospital as improved 

Case XIV — Female, aged seventeen She entered the hospital April 9, 1931, with 
a historv of three weeks’ illness marked by high fever and bloody dysentery The 
abdomen was very tender, rigid and bulging, the liver reaching 7 centimetres below the 
costal rim Pulse 140, temperature I02°-I04°, leucocytes 24,000, polymorphonuclears 
85 per cent, erythrocytes 1,150,000, haemoglobin 35 per cent She had night sweats, 
nausea and vomiting The rontgen diagnosis was diaphragmatic pleurisy, the right 
diaphragm being elevated Wassermann three plus Bloody stools negative for amceb'e 
April 15, under novocaine anaesthesia, through a right rectus incision, 750 cubic centi- 
metres foul, greenish-yellow pus were obtained from liver abscess Amoebae were 
demonstrated The patient continued very sick, developed left lower lobar pneumonia, 
and died April 18 

CAsr XV — Male, aged twenty-five Patient entered the hospital December 7, 1927, 
in a delirious condition Impossible to obtain history Temperature 102 0 , pulse 130 
Died the next day Autopsy showed multiple abscesses of the liver, B coh present 

Case XVI — Male, aged thirty -nine Patient had chills and fever 111 Jamaica in 
boyhood In January, 1915, he had severe cramping pain in left upper abdomen, which 
lasted one year, and later recurred Two days before admission, May 27, 1928, he 
experienced another pronounced attack There was a tumor mass 111 the left upper 
abdomen, diagnosed as enlarged spleen or kidney Malarial parasites could not be 
demonstrated in the blood Temperature 103°, which dropped to normal after opera- 
tion Wassermann negative May 22 splenectomy was performed under gas-ether 
an-esthesia The spleen weighed 1350 grams and measured 10 by 20 centimetres The 
diagnosis was splenomegaly due to splenitis The wound became infected, the patient 
ran considerable temperature, but apparently got well and left the hospital June 19, 
with a small draining sinus July 2, 1928, the patient was readmitted with dyspnoea, 
swollen feet and liver extending 5 centimetres below the costal border The tempera- 
ture was ioi°, then became subnormal Hepatic abscess was diagnosed, but aspiration 
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was negative Blood culture showed streptococcus pyogenes Death, July 30 Autopsy 
revealed multiple abscesses of the liver 

Case XVII — Female, aged twenty-one Entered hospital March 7, 1930, with 
history of being sick since February 21, with headache, followed soon by severe sub- 
costal pain on the left side A short time afterwards the pain enveloped the entire 
epigastrium, being boring in character There were no chills or cough The abdomen 
was slightly distended, rigid, did not move on respiration, and was markedly hypersensi- 
tive There was no disentery An indefinite mass was made out in the abdomen 
Temperature 103°, pulse 136, leucocytes 12,900, polymorphonuclears 80 per cent The 
patient died three dajs after admission Autopsy report was multiple liver abscesses 
from which streptococci were grown 

Case XVIII — Male, aged twenty-seven Entered hospital August 27, 1930, with 
history of stab-wound of right chest four weeks previously, for which he did not receive 
hospital treatment Two days before coming to the hospital he complained of pain in 
the right upper abdomen, dysncea, cough and chills Temperature 104°, pulse 120, 
respiration 22 Liver tender, and area of dulness somewhat increased Rontgen investi- 
gation pointed to pus above the diaphragm After several unsuccessful attempts to find 
pus by aspiration, three dajs after admission, under local anaesthesia, 200 cubic centi- 
metres foul \ ellow pus were evacuated from cavity in the right lobe of the liver, through 
the ninth rib, in a two-stage operation The bacteriological report was streptococcus and 
B coh It was necessary to reopen the abscess twice afterwards, but March 6, 1931, 
the patient finally was discharged as well 

Case XIX — Male, aged twenty-seven Entered the hospital November 16, 1930, 
having been admitted one month previously for multiple gunshot-wounds, involving the 
chest, abdominal wall, penis and scrotum He had no operation for this trouble, and 
was discharged as well three weeks later Four weeks before present admission he 
had sharp pain in the right side, which soon spread over the whole right abdomen 
The abdomen was rigid and tender, and apparently a liver mass was present, extending 
7 centimetres below the costal rim Temperature 101°, pulse xoo, leucocytes 18,000, 
polj morphonuclears 76 per cent Stools negative No Wassermann was made No- 
vember 18, under gas-novocame anesthesia, through right rectus incision, 300 cubic 
centimetres foul pus were removed from a cavity in the right lobe of the liver B coh 
was reported December 15 patient was discharged as well 
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THE SELECTIVE SURGICAL TREATMENT OF 
DIAPHRAGMATIC HERNIA 

By Carl A IIedblom, M D 
of Chicago, III 

Diaphragmatic hernia is a protrusion of abdominal contents through 
an abnormal opening in the diaphragm which results from imperfect devel- 
opment, anatomic weakness or trauma Of 1,003 cases reported in the 
literature since 1900, nearly one-third were classed as congenital , a little 
more than one-third as acquired after birth , and about one-third followed 
trauma Most of those of the acquired type were cesophageal hiatus hernise * 
In each of these etiologic types there are many anatomic and clinical 
variations which are of much importance to treatment The presence or 
absence of a sac, the position and size of the ring, and the varying hernial 
contents constitute important anatomic differences The strangulated and 
non-strangulated hernias represent the most definite clinical types, but lesser 
disturbance of physiologic function, age and general condition of the 
patient are important factors bearing on indications for surgical treatment 
and on the choice of operative piocedure 

As reported in the literature, a sac is present in less than a quarter of 
the cases of congenital hernias, m more than 95 per cent of those acquired 
after birth, but is rarely present in hernias due to penetrating injury or 
violent blunt trauma If a sac is present and is not incised pneumothorax 
does not result if the hernia is lepaired through a laparotomy approach On 
the contrary, if there is no sac, a pneumothorax develops through a laparo- 
tomy as well as through a thoracotomy approach 

If a congenital hernia is small the opening is most often posterior, if 
laiger it is usually postero-lateral , if very large a sickle-like segment of the 
diaphragm may be found antero-laterally or there may be complete absence 
of the hemi-diaphragm The predominatingly posterior location of a small 
opening is due to the fact that it is the site of the pleuro-peritoneal canal 
which is closed last by the developing diaphragm A congenital hernia 
therefoie typically involves the posterior portion of the diaphragm which 
is least accessible by a laparotomy The opening may be too large for 
closure except by the aid of a plastic In case of a sub-total or total defect 
a collapse of the chest wall may be a necessary preliminary operation 

Acquned hernias develop chiefly at the cesophageal hiatus, of which more 
than two hundred cases diagnosed rontgenologically, are reported 111 the 
recent literature The hernia opening as a rule is small, easily approached 
and identified by thoiacotomy but not infrequently is very difficult to expose 

* Tor tables and complete bibliographj see chapter on Diaphragmatic Hernia bj 
author in Lewis’ ‘Practice of Surgen,” vol a 1930 

776 



TREATMENT OF DIAPHRAGMATIC HERNIA 

by laparotomy The edges of the ring may be ill-defined and the oesophagus 
hard to identify 

There are about sixty lepoited cases of herniation through the pai asternal 
foramina of Moigagm Neaily all of them had a sac More than half 
were on the right side A hernia through one foramen may be into the 
opposite pleuial cavity These hernia openings lie directly under the xiphoid 
process and are therefore veiy easily appioachable through a mid-epigastric 
incision, thiough which both foramina may be inspected and repaired A 
thoracotomy appioach, aside fiom the unnecessary hazard incident to a 
pneumothoi ax, necessitates transversing the antenor mediastinum in case the 
hernia is thiough the opposite foramen and does not allow inspection of other 
ung if the hernia sac is on the same side as ring Therefore, hernias through 
the f 01 amen of Morgagni should be repaired through a laparotomy exposuie 
Traumatic hernias due to knife stab aie usually small and situated peri- 
pherally or centrally Those due to gunshot as a rule are small and may be 
in any portion of the diaphragm Those caused by violent trauma are often 
quite large and variously situated The muscle may be split widely and into 
the oesophageal hiatus, the attachment laterally may be extensively evulsed 
The content of diaphragmatic hernia varies largely with the size and 
position of the opening Among 737 cases, there were seventy-two different 
combinations of part of the stomach, intestines, colon, omentum, spleen, liver, 
pancreas and kidney in the pleural cavity A portion of the stomach alone 
was herniated m 20 per cent , the colon alone m 10 per cent, and the intes- 
tines alone m 3 per cent The stomach was found m the hernia m association 
with other organs m 69 per cent , and the colon and intestines m combination 
with other organs m 71 per cent of the cases 

A small portion of the stomach is the characteristic content of an oesopha- 
geal hiatus hernia It is not likely to become obstructed or strangulated 
Operative repair is theiefore less uigent The transverse colon is usually 
found m the parasternal hernia, and it is often sufficiently constricted to 
pioduce obstipation, often of extreme grade Operation is then urgently 
indicated Small traumatic hernia openings are most apt to produce obstruc- 
tion of a single acutely kinked loop of herniated bowel Large congenital or 
traumatic openings usually result 111 herniation of a large portion of the 
abdominal viscera There is often considerable embarrassment of respiration 
and circulation in such cases, and there is a likelihood of disturbance of func- 
tion of the gastro-mtestmal tract fiom partial obstiuction Kinking and 
volvulus may pioduce complete obstruction 

Among fifty-six cases of right-sided hernias, exclusive of those at the 
oesophageal hiatus, a part of the liver was the only viscus herniated m 
eleven, m eighteen of the otheis the henna contents consisted of part of the 
liver m various combinations vith stomach, colon and intestines If liver 
is the only hernia contents, as judged by rontgenogram and absence of symp- 
toms leferable to herniation of stomach or bowel, there would seem to be 
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1 datively slight indication for reduction or repan unless enough of the livei 
were herniated to interfere with respiration 

Adhesions of the hernia contents are most apt to develop m the chronic 
traumatic type Absence of adhesions can be determined clinically only if the 
hernia contents can be seen in and out of the pleural cavity rontgenologically 



Tig i — S e\enth interspace thoracotomj approach to oesophageal hiatus 

Herniation of a small part of the stomach through the oesophageal hiatus 
often can be produced by placing the patient in a horizontal or head-down 
position while under fluoroscopic examination Such demonstration of a 
hernia is proof of the absence of adhesions 

Age is an impoitant factor in consideration of treatment Of 210 non- 
traumatic cases undei one year of age, 158 (75 per cent ) died before the 
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end of the fiist month aftei buth All of these weie neciopsy cases Since 
sci ions lespuatmy embauassment is often associated with a heinm opening 
too latge for dncct ciosute, it follows that the outlook foi saving many 
of these infants must be slight Howevei, some patients with complete 
absence of the diaphiagm leach adult age and even advanced age 

The gieat majonty of those of acquired oiigm are fiist recognized in the 
middle decades , some are well past middle life 

The pioportion of cases that develop sti angulation varies with etiologic 
type Of 476 opeiated collected cases, including nineteen operated upon by 
the author, fifty-five Avere of congenital origin, of which 363 per cent Aveie 
obstructed , sixty-four Avere acquired, of Avhich 156 per cent Avere obstructed , 
145 followed Aval injuries, of Avhich 47 5 per cent Avere obstructed , 186 
folloAved trauma incident to civilian life, mostly knife stab or blunt trauma, 
and of these 202 per cent Aveie obstructed These figures would seem to 
indicate, as one Avould expect, that hernias through small opening 111 the 
diaphragm, exclusive of oesophageal hiatus stomach herniations, are most 
prone to strangulation and therefore constitute as such, the stronger indica- 
tion foi immediate repair Small knife-stab injuries, immediately lepaired, 
lessen the incidence of civilian traumatic hernia obstiuction 

The type and degree of interference Avith physiologic function consti- 
tute other clinical types that influence the indication for treatment Dyspnoea 
and cyanosis with dexti o-cai dia occur particularly m infants and children 
Avith congenital hernias and at any age in presence of laige traumatic hernias 
and may occur suddenly 111 any type after a large meal or folloAvmg exertion 
Such symptoms are urgent indications for surgical relief, but many of these 
patients die veiy suddenly before anything can be done 

Persistent vomiting 01 dysphagia Avith excessive av eight loss and weak- 
ness make up a different clinical picture Obstinate constipation Avith 01 
Avithout dyspnoea is often observed m cases of herniation of the colon through 
a small opening Occasionally severe hsematemesis or melaena Avith marked 
secondary anaemia are the sti iking findings Many patients have a combina- 
tion of the above-mentioned symptoms m milder degree but of sufficient 
severity to more or less incapacitate them 

On the basis of the foregoing it may be said that m the absence of 
definite contra-indications a small hernia anywhere, except at the oesophageal 
hiatus, should be lepaired even m the absence of symptoms A small hiatus 
hernia should be repan ed if there are marked symptoms attributable to it A 
large hernia anywhere constitutes m itself a relative indication for its surgical 
repair, and a definite indication if there are any marked symptoms such as de- 
scribed On the same basis a small hiatus hernia not likely to become strangu- 
lated and giving rise to no definite symptoms, infancy and old age, and other 
conditions Avhich materially increase the hazard of surgical treatment, con- 
stitute relative contra-indications to it 

The ideal surgical tieatment is reduction and repair of the hernia open- 
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ing, but other procedures find their indications as emergency life-saving 
measures or as preliminary to repan 

The most important emergency operation is drainage of an acute intes- 
tinal obstruction This may be by a caecostomy, appendecostomy, colo- 
colostomy or enterostomy, according to the individual indications Truesdale 



Tig 2 — Left costal margin approach to oesophageal hiatus for repair of diaphrag 
malic hernia The ligament of left lobe of liver has been cut and left lobe retracted 
for better exposure Rectus muscle is split longitudinally to near the level of the 
umbilicus then sectioned transversely to a\oid extensively damaging innervation 

has called attention to the value of dealing with an acute obstruction before 
attempting to repair the hernia Several cases aie reported in which all 
symptoms disappeared following colo-colostomy and no further treatment 
was necessary If the bowel is gangienous drainage at the site may avert 
a fatal issue 
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Operations preliminary to closure of the hernia opening include phrenic 
nerve block, extra -pleural thoracoplasty and pneumothorax collapse Of 
these operations the phrenic-nerve operation has by far the most important 
indications The nerve may be frozen, ciushed or extracted If frozen or 
crushed there lesults complete paralysis of the diaphragm in peihaps 75 
pei cent of the cases, but a paitial innervation remains mi the other cases 
due to the collateral branches that enter the trunk below the level of the 
block If, however, a thoracotomy is performed, the nerve may be blocked 
in its course on the pericardium, which produces a complete but temporary 
paralysis 111 all cases Extraction of the nerve is naturally followed by com- 
plete and permanent paralysis 

The advantages of paralysis of the diaphragm are relaxation which 
facilitates closure of a large ring, and immobilization, which makes the 
operation technically easier, and also favors healing 

The operation is indicated in all cases of congenital hernias, 111 which 
the opening is often both large and relatively inaccessible, and m traumatic 
hernias due to blunt trauma In acquired hernias at the oesophageal hiatus 
the opening is usually small and only half of the ring would be relaxed 
Hernias at the parasternal foramen are usually relatively small and easily 
accessible Furtheimore, as stated, one cannot be sure before operation that 
the ring is on the same side as the sac and contents In traumatic hernias 
due to blunt trauma the opening is often large, and 111 such cases the repair 
will be greatly facilitated by a relaxed diaphragm In the repair of small 
openings due to penetrating injuries, paralysis of the diaphragm is unneces- 
sary from the standpoint of relaxing the ring 

Ordinarily, a temporary, rather than a permanent paralysis is indicated 
Only m cases m which the closure is effected under tension during a tem- 
porary block would it seem advisable to make the paralysis permanent by 
extracting the neive 

Phrenic nerve block, or extraction, as an exclusive method of tieatment 
of diaphragmatic hernia would seem equivalent in principle to simply enlarg- 
ing a ventral or inguinal hernia opening m the treatment of these conditions 
Extra-pleural thoracoplasty, consisting of resection of the whole length 
of the lower ribs, finds its indications m cases m which the diaphragmatic 
defect is so large that its edges cannot be approximated In 1925 I sug- 
gested such an operation It has since been performed by Cainngton and 
by Harrington Bettman was able to close a congenital lateral hernia open- 
ing m an infant of three months following the relaxation obtained by simple 
section of the lower ribs 

In case of patients with total or subtotal defect there is little or no pros- 
pect of lmpiovismg an artificial partition between the pleuial and peritoneal 
cavities The symptoms are due chiefly to the prolapse of a large part of 
the abdominal viscera In such cases a complete posterior and antero-lateral 
costectomy would result in practically a total obliteration of the pleural cavity 
Pneumothorax has been advocated as a preliminary to a thoracotomy 
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dppioach foi lepan of a hernia Howevei, modem ecpnpment foi thoiacic 
surgery includes positive piessure gas anaesthesia apparatus which largely 
obviates any danger from a wide open pneumothoiax incident to a thoraco- 
tomy approach 

The repair of the henna usually may be accomplished eithei thiough a 
laparotomy 01 a thoracotomy exposure Occasionally both the pleural and 
peritoneal cavities must be opened to affect a reduction and repan Foi this 
purpose separate incisions or a combined thoraco-laparotomy incision may be 
made There exists considerable difference of opinion as to the lelative 
merits of these various operative routes, as such 

The criteria on which the)' have been compared have been the lelative 
technical difficulties and mortality rates 

There can be no doubt hut that the identification of a hernia not pievi- 
ously diagnosed, and its reduction and repair is facilitated by a thoracotomy 
approach Thus, in a series of 215 cases in which laparotomy was pei- 
formed, the hernia opening was sutured in 129 (60 per cent ) , reduced but 
not sutured 111 thirty-seven (172 per cent), not reduced in thirty-three 
(15 3 per cent ) and not found 111 sixteen (74 per cent ) 

Of 167 cases in which thoracotomy was performed, the opening was 
sutured in ninety-one (90 per cent ) , not sutured in six , not reduced in 
three and not found in seven Of ninety-one cases in which combined 
thoraco-laparotomy was done the ling was sutured in eighty-one (87 per 
cent ) , not sutured 111 three and not found in seven 

According to figuies usually cited the mortality rate following laparotomy 
is much higher than following thoracotomy, but this difference seems to be 
due to the relatively much larger proportion of obstiucted cases operated 
by laparotomy Of 467 cases 246 weie operated by laparotomy with ninety- 
six deaths (349 pei cent ) , 132 were operated by thoracotomy with twenty- 
six deaths ( 19 7 pei cent ) , eighty-mne were operated by a combined 
laparotomy and thoracotomy and of these twenty-eight (3x4 per cent ) 
died Among these same 467 cases 149 were obstiucted Of these 100 were 
operated by laparotomy with sixty-nine deaths , twenty-three by thoracotomy 
with four deaths (173 per cent), twenty-six by a combination of both 
routes, with seven deaths (27 per cent ) There were 318 non-obstructed 
cases Of these 146 were operated by laparotomy with twenty-seven deaths 
(185 per cent), 109 by thoracotomy r\ ith twenty-two deaths (202 pei 
cent ) , and sixty-three by the combined loute with twenty-one deaths (33 3 
pei cent ) It would seem probable that the patients with intestine obstruc- 
tion who represented the poorest suigical nsks were almost without excep- 
tion subjected to a laparotomy The increased mortality in these cases with 
pei haps a few exceptions would be due to the obstruction as such rather than 
to the operative loute 

1 he uniformly high mortality rate following a combined thoracotomy 
and laparotomy is probably due in most cases to shock and an inci eased 
incidence of post-operative complications 
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There exist definite indications foi lapaiotomy and for thoracotomy 
legal dless of technical considei ations or any slight difference in moitahty 
A pnmaiy lapaiotomy is indicated in all cases of acute intestinal obstmction 
if there is doubt as to its cause If the condition of the patient 01 the local 
findings aie such that immediate 1 eduction and repair is impossible, 01 too 
hazardous, the patient's best chances may lie in drainage of the bowel prox- 
imal to the obstruction as outlined above 

In case of a parasternal heinia a primary laparotomy is always indicated 
foi leasons already mentioned Only in case 1 eduction from below is impos- 
sible after enlarging the ring would a secondary thoracotomy seem indicated 
(Esophageal hiatus hernias almost always have a sac Closure by lapa- 
iotomy therefore obviates a pneumothoiax with the incident tendency to 
pleural effusion and empyema The symptoms in case of a hiatus heinia 
may be due in part to other abdominal lesions such as a gall-bladdei disease 
or peptic ulcer Laparotomy approach makes possible exploration foi such 
lesions In case of thin individuals with short thoraces the hiatus is readily 
accessible by lapaiotomy 

Thoracotomy is the only approach to be considered m cases of fresh pene- 
tiating wounds of the thoiax with prolapse of abdominal contents The 
wound is enlarged as necessary for exposure, reduction and repair If there 
is any probability of perforation or haemorrhage from an abdominal viscus 
an incision may be made in the diaphragm for exploration and for adequate 
attention to such lesions, including splenectomy in case of extensive damage 
and bleeding of that organ Thoracotomy is also indicated in chronic hernias 
with symptoms of partial obstruction, especially m case of chronic hennas 
due to penetrating injuries In most cases the hernia ring is small and the 
herniated viscus is very frequently adherent to it, in which case splitting the 
diaphiagm makes possible 1 eduction without risk of tearing it In obese 
patients and those with long narrow, rigid thorax, as m an older individual 
laparotomy appioach to the hiatus may be exceedingly difficult If there is 
much fatty deposit and coincident oozing it may be very hard to identify the 
edges of the hernia ring and the oesophagus As a result, the closure may 
be inefficient, m which case the hernia is almost certain to recur The ring 
may be closed too tightly if it cannot be clearly visualized In one of my 
cases the closure was too tight and one suture penetrated the wall of the 
oesophagus leading to a fatal mediastimtis 

Aside from the considerations mentioned, the chief limitation of lapa- 
rotomy is the difficulty or impossibility of reducing the hernia contents in 
case they are adherent to the inside of the thorax, and the greatest limitation 
to thoracotomy is the difficulty that may be encountered in reducing the 
viscera into the abdominal cavity In case of a large hernia, present for 
a considerable time, the herniated abdominal viscera may have lost the “light 
of tenure” in the sense that theie is no longer sufficient room for them in 
the abdominal cavity Neither condition can be anticipated with certainty, 
but adhesions may be expected in case of spontaneously irreducible hernia of 
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long standing, especially of the traumatic type, and difficulty with reduction 
may be anticipated in obese patients and those with strong abdominal muscles 
as contrasted with the flabby abdomen of patients who have lost much weight, 
or in case of women who have borne many children 

In case a laparotomy is the primary approach and reduction is impossible, 
or seems unsafe on account of adhesions, the abdominal wall may be closed 
temporarily and a secondary thoracotomy may then be performed Or in 
case no difficulty with reposition of the viscera is anticipated the thoracotomy 
may be deferred to a later date Similarly, in case a thoracotomy is first 
performed an immediate secondary laparotomy is indicated if there is serious 
difficulty with the reduction of the herniated viscera from above 

There can be no doubt that a combined thoraco-laparotomy facilitates 
exposure to the hernia opening, reduction and repair but, as stated, the 
mortality has been much higher than where the other routes have been used 
Special procedures, in cases with hernia openings that it has been impos- 
sible to close directly, besides plastic operations on the chest wall mentioned 
above as preliminary operations, include the use of muscle and fascia for 
direct repair and obturating the opening with an abdominal viscus Keller 
has described a method involving the use of a portion of the latissimus 
dorsi muscle, Truesdale has used a fascial flap and Sauerbruch has 
sutured the diaphragm to the chest wall at a higher level than that of its 
normal attachment 

In case of a thoracic stomach in which only the cardiac portion of the 
viscus lay above the hiatus, it may be possible to transplant this portion of 
the stomach to the level of the diaphragm more laterally, as was done by 
Hybbinette The opening has been obturated by suturing into it the 
adjoined portion of the stomach or spleen In other cases an attempt has 
been made to prevent the stomach from herniating by suturing it to the 
abdominal peritoneum and to the diaphragm Recurrences usually follow 
such methods If the hernia opening is inaccessible by laparotomy a thora- 
cotomy should be performed at the same time or later 

A simple procedure following reduction and repair of the hernia that 
may be life-saving is to reduce a surgical pneumothorax to a minimum This 
may be accomplished by inflating the lung with the positive pressure gas 
anaesthesia apparatus before the pleural cavity is completely closed or after- 
wards by aspirating the air The latter can be performed best with a pneu- 
mothorax apparatus by reversing the system, using the monometer as a guide 
in withdrawing enough air to produce a negative intra-pleural tension equiva- 
lent to 4 to io cubic centimetres of water pressure This procedure relieves 
the mediastinum and so the other pleural cavity of the atmospheric pressure 
introduced by the pneumothorax This, plus increased intra-abdominal pres- 
sure due to the restoration of herniated viscera into the abdominal cavity may 
reduce the vital capacity beyond the patient’s power to compensate, and may 
also hamper circulation greatly Remflation of the collapsed lung in itself 
increases respiratory capacity and lessens the hazard of a complicating post- 
operative empyema 
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Respiratory failure m infants, peritonitis from intestinal obstruction ancl 
post-operative shock are the most common causes of death among patients 
with diaphragmatic hernia 

SUMMARY 

(1) The ideal treatment of diaphragmatic hernia is reduction of the 
hernial contents and repair of the ring Practically, anatomic and clinical 
variations, age and general condition of the patient determine the indications 
for operation and largely the operative approach m each individual case 

(2) Operative procedures consist of emergency life-saving measuies, 
those preparatory to closure, and operations for reduction and repair 

(3) Emergency measures are diamage of an obstructed bowel, or of 
a localized abscess , preparatory operations are phrenic nerve block or section 
and partial thoracoplasty 

(4) Operation for repair may be through a laparotomy or thoracotomy 
approach or through a combination of both In the majority of cases the 
hernia may be reduced and repaired by any one of these routes There are 
special advantages, limitations and indications for each, depending on the 
anatomic and clinical type of hernia 

(5) Special procedures for closure of large or recurrent hernias include 
muscle and fascia plastic operations, shifting the attachment of the diaphragm, 
and thoracoplasty in special cases 

(6) Differential pressure anaesthesia is essential to obviate the dangers 
of open pneumothoiax during operation, and inflation of the lung before 
closing the pleural cavity or aspirating the an later to restore the normal 
vital capacity of the opposite lung, and to reinflate the lung on the side of 
the hernia 

(7) Respiratory insufficiency, especially m infants, intestinal obstruction 
and post-operative shock are the most common causes of death 
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LATE RESULTS OF SURGICAL AND MEDICAL TREATMENT 
OF CHRONIC CHOLECYSTITIS 

By J Tate Mason, M D 

of Seattle, Washington 

We have endeavored in this follow-up study to record the late results 
obtained from surgical treatment and from medical treatment of patients 
suffering with cholecystitis In this effort we have selected those patients 
whose histories were written and on whom a diagnosis of gall-bladder dis- 
ease was made from five to fifteen years ago In order to draw some rather 
definite conclusions from this investigation, Ave have used a limited group 
of patients, selected because they Avere suffering from Avell-defined chronic 
cholecystitis Avithout complications Thus those patients Avith acute chole- 
cystitis, empyema, jaundice, or carcinoma have not been included The 
histories, which Avere written five or more years ago, have been reviewed, and 
questionnaires have been sent to the patients, and a number of personal 
mtervieAvs have been held, particularly with patients avIio have not leceived 
relief 

This group of patients have not been particularly benefited by the ad- 
vance in the knoAvledge of gall-bladder disease Avhich has been made recently 
Few of these people had the aid of cholecystography, which, Avhile not 
necessarily increasing our accuracy in diagnosis, is certainly a great aid in 
arriving at more definite conclusions Because of our added knoAvledge of 
the factors influencing the functions of the liver and biliary passages, the 
immediate hospital mortality of 6 per cent noted in this group Avould have 
been reduced, we find, had these patients been operated upon in recent years 
to less than 3 per cent We now know that a diseased gall-bladder is almost 
ahvays accompanied by inflammatory changes in the liver and in the biliary 
ducts A damaged liver functions best with a high glycogen reserve, and 
ingested glucose gives a more satisfactory rise in blood-sugar than that given 
intravenously (Ravdm ) We know that jaundiced patients have a Ioav 
glycogen reserve and that when they are dehydrated the liver takes up and 
restores the glycogen content to normal very slowly Mann has gone further, 
since these observations were made, in proving that animals with damaged 
livers are kept alive much longer on a carbohydrate than on a protein diet 
Because formerly these facts were not known, many of the patients in this 
group Avere deprived of the benefit of careful selection of the time for opera- 
tion When the liver is carrying a high glycogen reserve and when diet has 
been controlled to such an extent that the necessity for detoxification of pio- 
tein by-products by the liver is at a minimum, the operative risk is least 

Again, any change of mechanism, Avhether due to hepatic cell damage or to 
chemical activity, Avhich depletes the liver of its glycogen reserve increases the 
operative risk 
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REVIEW or THE SYMPTOMATOLOGY OF 600 PATIENTS 
WITH CHRONIC CHOLECYSTITIS 

Six hundred histories out of a series of approximately 1,500 cases diag- 
nosed as chronic gall-bladder disease were studied in detail There veie 
appi oximately twice as many females as males m this series Twelve hun- 
dred of these patients have had the gall-bladder as the predominating cause 
of tiouble and 300 as a secondary lesion The familiar saying that gall- 
bladdei disease usually occuis in females who are fair, fat, and forty has 
not been tiue m this series except in a pait of the cases, as review of these 
histories showed that 35 per cent of the patients were under the age of 
forty and 43 pei cent of the females weighed less than 140 pounds The 
average age of the patients when seeking relief was approximately foity- 
five years 

In comparing the histories of patients suffering from duodenal ulcei 
and, fioin chronic cholecystitis, it is interesting to note that 50 pei cent 
of our patients with duodenal ulcei stated that the onset of their gastric 
symptoms occuned befoie the age of twenty-five, while only 22 per cent 
of the patients with disease of the gall-bladder began to have symptoms 
before twenty-five years of age 

The approximate lelative frequency of abdominal organic diseases causing 
dyspepsia, which was reported by Blackford and Dwyer several years ago 
in a study of 3,000 patients complaining of gastric symptoms, was gall- 
bladdei disease eleven, duodenal ulcer five, gastric cancel two, and gastric 
ulcei one During the past ten )ears our figures relative to this statement 
have not varied by as much as 2 per cent 

Until veiy recently we have considered pain as a cardinal symptom of 
disease of the biliary tract A few years ago we hesitated befoie arriving 
at a diagnosis of gall-bladdei disease without this as the chief symptom In 
this series, localized pain or soreness of varying degrees was a common 
complaint, but only 18 5 per cent gave a history simulating that of one 
or more attacks of gall-stone colic 

Appi oximately thiee-fouiths of the patients of this series sought relief 
on account of chionic gastuc distui bances, and in ovei half of these the 
gastnc sjmptoms had persisted for more than ten yeais These distui bances 
consisted first of food selection, which was the most frequent complaint 
The foods most commonly avoided were those that were rich and highly 
seasoned, filed meats, cooked cabbage, and law apples The next most 
annoying complaint was gas and belching and a feeling of fullness in the 
epigastiium aftei meals 

Gastnc Analysis — The gastric anal) sis was lecorded in 402 cases In 
moie than half of these patients it was found that free hydrochloric acid was 
absent from the gastnc contents or was definitely below normal In only 6 7 
per cent v r as free hydrochlonc acid above normal We hesitate m the pies- 
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ence of a hyperacidity to make a diagnosis of cholecystitis on a patient 
presenting a history of chronic indigestion 

The tabulation of the condition of the gastric acids in this series, with 
the number of cases and their percentages, was as follows 


98 cases in which there was no free acid 

126 cases 111 which the acids were low 

151 cases in which the acids were medium 

27 cases 111 which the acids were high 


24 3 per cent 
31 3 per cent 
375 per cent 
6 7 per cent 


55 7 per cent 


THE RESULTS OF SURGICAL AND MEDICAL TREATMENT 
IN 200 CASES OF CHRONIC GALL-BLADDER DISEASL 

There have been 100 surgical patients and 100 medical patients studied 
It is hoped that by a comparison of the degree to which each series of 
patients has obtained relief after a period of at least five years, a more exact 
comprehension of what each method has to offer in the way of therapeutic 
results may be arrived at As stated before, these cases were so selected 
that they represent a consecutive series of patients suffering from chronic 
gall-bladder disease In the surgical group of patients it was not difficult to 
select this series, hut the manner of selection of a comparable medical series 
presented more of a problem First the records of all patients who had re- 
ceived a diagnosis of chronic cholecystitis were carefully studied Those 
which did not have associated upper abdominal disease were classified into 
four groups In Group I were placed the cases that anyone would concede 
to be proved diagnoses Either the gall-bladder had been found at operation 
for other abdominal disease to be unmistakably pathologic, or, as was more 
frequently the case, a perfect history of classical gall-bladder disease was 
obtained In Group II were placed those cases in which cholecystitis was 
obviously present, but 111 which actual proof such as visibility of stones or 
history of painful jaundice was lacking In Group III we have placed two 
classes of cases The one class consists of those patients m whom there was 
present at times severe abdominal pam, which, however, was either not 
described in sufficient detail or was atypical or else occurred acutely only 
once, although it was presumably biliary colic The second class consists 
of those patients suffering from dyspepsia of a reflex type, but not ac- 
companied by colic or other objective evidence of biliary disease Finally 
m Group IV were placed those cases 111 which the diagnosis of chronic 
cholecystitis was made upon a suggestive history without further objective 
evidence of gall-bladder disease, in which, however, disease of the stomach 
and duodenum had been ruled out Group IV manifestly contains the great- 
est number of errors m diagnosis, and consequently this group has been 
omitted from the study The remaining three groups were handled sepa- 
rately, but, as theie seemed to be no significant variations m their therapeutic 
results, they are combined 111 the diagrams to be shown and 111 the figures 
which will be given 
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It must be appreciated that of these two series of cases — those treated 
medically and those tieated surgically — undoubtedly the surgical patients 
weie the more ill of the two The ages were approximately the same The 
fact that the late mortality was higher in the surgical group seems furthei 
to support the impression that of the two groups of patients those treated 
surgically were the sicker We found that of those on whom surgical opera- 
tion had been performed for gall-bladder disease io per cent had died at 
the time of sending out the questionnaires Of the medical series 6 per 
cent had died, I pei cent of which deaths was due to immediate post- 
operative mortality following delayed biliary surgery, i per cent from extra- 

OT1PARIS0N OF MEDICAL AND SURGICAL RESULTS IN CHRONIC CH0LECYST1TUS 

1 

Surgical Series 100 Cases Medical Series 100 Cases 



Fig i 


biliary surgery, and 4 per cent from causes not determined, although m 
all of these cases the age at the time of death was over sixty-five years 
The medical treatment employed m the 100 cases of this series was of the 
simplest It consisted almost entirely of dietary control and bowel manage- 
ment Sodium acid phosphate and bile-salts were usually given, but none 
of the more elaborate therapeutic devices were used, such as duodenal drain- 
age, etc It is intei esting to note that a majority of these patients (four- 
fifths) had worked out for themselves, without medical advice, a diet which 
excluded most of the foods which a physician would exclude m instituting 
dietary control In this comparison we have tried to show by chart \\ hat this 
group of patients stated concerning the degree of relief of all symptoms, the 
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condition of digestion, the amount of gas, the presence 01 absence of colic, 
and the actual condition in legard to food selection 

The medical series studied was interesting for the fact that the patients 
could be divided into three groups One-third of the patients, because of 
continual pain, dyspepsia, gas, and belching and in some cases because of the 
development of an acute condition, were operated upon The next third 
continued to have the symptoms, without relief from dietary control or 
medicine, and should have been operated upon The remaining third were 
completely relieved of symptoms following medical treatment over a period 
of one to six months 


SuTgtvcsd Series 100 Cfc-ses 


DIGESTION 

n 


Medical Series 100 Ca.ses 





Fig 2 


In the surgical series we find the following lesults Regarding the le- 
lief of the symptom of pain by cholecystectomy, 83 per cent considered 
that the operation had relieved 73 per cent or more of their previous com- 
plaint, and 56 2 per cent stated that they had been completely relieved of all 
their old symptoms Thirteen per cent continued to have symptoms as be- 
fore, and 4 per cent had no relief Of the four patients who answered that 
they had received no benefit at all following their operation, the gall-bladder 
in two cases was found markedly diseased, in one case the gall-bladder was 
white, and in the fourth case the patient was a marked neurasthenic In 
none of these cases were stones found at operation 

Dyspepsia brings more patients with disease of the gall-bladder to the 
physician than any other complaint Consequently the degree of relief of 
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this condition is a fair index as to the benefit derived from removal of the 
gall-bladder In answei to the question regarding this condition, 73 pei 
cent stated that then digestive disturbances were greatly relieved, 18 per 
cent partially improved, 7 per cent unchanged and 2 per cent worse 

Gas and belching have been stated to be the most common and annoying 
complaint with most people with disease of the gall-bladder After opera- 
tion these symptoms were either absent (37 per cent ) or markedly relieved 
(46 per cent ) m S3 per cent , no change was noted m 12 per cent , and 4 per 
cent stated that they considered themselves worse following the operation 


GAS 

SurfictJ Semes 100 Cwes 31 Medics-l Serves m C*ses 



lie 3 


The continued absence of fiee hydiochloric acid in the gastnc content 
is the cause of the failure of some patients to leceive much relief of their 
digestive distuibances following cholecystectomy 

Food selection is another frequent complaint, as noted above In an- 
swei to the question as to whether or not the removal of the gall-bladdei 
pei nutted these patients to eat without distress certain foods that they could 
could not eat before, 68 per cent leplied 111 the affirmative Many patients 
were very emphatic in their statements relative to this question, affirming 
that they could now enjoy many foods which would previously have caused 
them gieat distiess Thirty-two per cent stated that they noticed no par- 
ticulai diffeience following the operation, and only 2 per cent felt that 
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they were worse in regard to food selection than they had been previous 
to the removal of the gall-bladder 

Colic, which is considered a common symptom of patients with disease 
of the biliary tract, occurred m 18 per cent of the patients before surgical 
and medical treatment had been instituted We find that 17 per cent still 
reported colic after surgical treatment, but that most of these patients had only 
one or two attacks and these in the first year following their operation Five 
years ago we were not draining the common and hepatic ducts noi investigat- 
ing for stones as often as we are today This may be the reason for this 

FOOD SELECTION 


Su.r£ic&.l Series 100 Cases Medical Senes 100 Cases 



Fig 4 


rather high percentage of patients having colic following their operation 
The exact cause of gall-bladder and duct colic not due to calculi has not yet 
been definitely established, as many of these gall-bladders and ducts did 
not contain stones, only 45 per cent of the total series being found at opera- 
tion to have stones 

CONCLUSIONS 

(1) One-third of the patients treated medically came to operation from 
three to five years after diagnosis was made, one-third, because of the con- 
tinuance of their symptoms, should have come to operation , and one-third 
under medical management became symptom free 

(2) Patients who have allowed their gall-bladder symptoms to go on for 
a number of years until their gastric acids have become low 01 absent, with 
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definite and permanent pathology of the liver and biliary ducts, cannot expect 
as complete relief following cholecystectomy as if they had leceived im- 
mediate operation 

(3) Appioximately 30 pei cent of cases of clnonic cholecystitis are te- 
lieved of their symptoms undei medical management This indicates that 
surgical tieatment should not be advised m every case of chronic chole- 
cystitis We believe that a short period of medical management should be 
advised If then the patient does not fall into this 30 per cent of maikedl) 
improved patients, suigical interference should be instituted at once 

COLIC 


Surgical Senes 100 Cases Medical Serves 100 Cases 



(4) The fact that 83 pei cent of those tieated surgically stated that 
they consideied the operation a cuie for the symptoms for which they sought 
relief and that many of these cases had very little macroscopic pathology 
descnbed at the time of the operation indicates that the surgeon should not 
be hasty in deciding against lemoval of the gall-bladder because of its normal 
external appearance when he knows that disease of the gall-bladder was 
diagnosed only after careful clinical, rontgenologic, and laboratory examina- 
tion The lack of the appearance of gioss pathologic changes in the gall- 
bladder w situ fails to outweigh careful clinical and laboratory deduction 
(3) Those cases m which food selection is the most marked are less apt 
to respond to medical tieatment 
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TUBERCULOSIS OF THE (ESOPHAGUS 

REPORT OF A CASE WITHOUT ACTIVE TUBERCULOSIS ELSEWHERE 

By Franz Torek, M D 
of New York, N Y 

Tuberculosis of the oesophagus occurs rather infrequently, and it is still 
more rarely recognized Most of the diagnoses were made at autopsies as 
accidental findings in patients who died of tuberculosis In the hteratuie no 
case is reported in which the lesion of the oesophagus was not accompanied 
by advanced pulmonary or intestinal tuberculosis The following case is of 
interest because the oesophageal lesion was the only active tuberculous focus 
that could be found m the patient 

H N , a man, sixty-nine years old, stated that he had never been sick until about 
three months ago, when swallowing became more difficult than usual Some ten weeks 
before I saw him he began to regurgitate his food within fifteen minutes after degluti- 
tion Soon after, all solid food came back immediately, even butter and fat would 
not go down, only milk and soup He complained of nothing else, but he lost over 
twenty pounds m two months, most of it in the last two weeks He was in the Fifth 
Avenue Hospital from August 14 to September 5, 1930 Rontgenograms taken there 
August 18 by Doctor Cole showed obstruction at the lower end of the oesophagus In 
most of these pictures the end of the oesophagus looked like a blind pouch with a 
smooth outline, as in cardiospasm (Fig 1 ) Doubtless cardiospasm had been present 
when those pictures were taken, but one of them (Fig 2) showed the condition when 
the spasm let up revealing an irregularity of the outline for about one and one-half 
inches further down, not unlike the appearance m carcinoma While at the hospital, 
lus lungs were examined, and a few moist rales at both bases posteriorly were found, 
otherwise the lungs were clear The probable diagnosis of cardiospasm was made 
The patient was discharged with the advice to have an cesophagoscopic examination 
This was made some time later by Doctor Oberrender, of the Lenox Hill Hospital, 
who saw a tumor resembling a carcinoma of which he removed a specimen for biopsj 
The patient was referred to me by Doctor R Donald Beck, September 30, 1930 Bj 
that time his malnutrition was extreme, and I advised him to reenter the Fifth Avenue 
Hospital and to submit to a gastrostomv, no matter what the pathologic examination 
might reveal He was readmitted October 3, and, in the meantime, the report by 
Doctor Rohdenburg, director of the laboratories of the Lenox Hill Hospital, established 
the fact that the lesion was tuberculosis, the picture presenting a tubercle composed of 
a group of giant cells surrounded bj endothelial proliferation which in turn was infiltrated 
with round cells No evidence of malignancy was found 

On admission the patient was extremely emaciated, had extensive bed sores at the 
sacrum and both hips, and appeared as though he was doomed to die in a few dajs 
Therefore, regardless of what other treatment might subsequently be decided upon, 
the indication for feeding him through a gastric fistula was evident 

On October 4, 1930, I performed a Witzel gastrostomy under infiltration with y 2 
per cent novocaine Through a left rectus incision an exploration was first made A 
finger introduced into the hiatus of the diaphragm felt an uneven thickening on the 
right side of the abdominal oesophagus and the lover end of the thoracic oesophagus ex- 
tending over a distance of about one and one-half inches The feel of this was that of 
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tubercles, there being a number of knob-like eminences, not the more homogeneous 
feel of a carcinoma The left side of the oesophagus was much less affected In the ab- 
domen no lner metastasis was found, no retroperitoneal ljmph-node enlargement, no 
stomach me olvemcnt 

After the operation, the food intake at first was satisfaetory, and the patient’s 
condition plainly showed some improe ement, but in the second week the patient began 
to lose fluid alongside the tube When the skin sutures were removed on the tenth day, 
the whole wound opened showing a total absence of any attempt at repair, just as 
though the operation had been performed on a cadaver For some time attempts were 
made to hold the food in the stomach by tampons, also by the introduction of a larger 
tube, but, as time went on, these expedients proved less and less efficient, and in the 
fourth week it was ewdent that he w’as losing the greater part of his feedings So, on 
October 29, I inserted some new stomach sutures m order to insure at least a tempo- 
rary closure around the tube, but the patient died on the following day, apparently from 
exhaustion Unfortunateh an autopss could not be obtained 



Fir 1 — The contour of the slndow of this Fig 2 — A temponry letup of the spasm 

sac like pouch is smooth resembling that of has allowed the column of barium mixture to 
cirdio sjnsm in m otheru ise intact organ descend 1 couple of inches, thereby demonstrat 

ing the seat and appearance of the lesion 

The case is of interest because of the absence of any active tuberculosis 
elsewhere m the body On bis first admission to the hospital the report on 
the patient’s lungs stated that there were a few moist rales at both bases 
posteriorly and that otherwise the lungs weie cleai Those moist rales were 
afterwards not found On his second admission the interest m the case had 
grown very keen, and his lungs were examined by two other physicians in- 
dependently of each other Neithei of these two found any trouble at the 
base The first reported increased vocal fremitus and relative dullness at the 
right apex as compaied with the left, the other reported diminished vocal 
fremitus on the left side So, while they agreed that the fremitus was more 
perceptible on the right side than on the left, they disagreed as to which of 
the two sides was the normal These three lung examinations go to show 
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how little the physical signs varied from the normal The sputum contained 
no tubercle bacilli After the operation the patient coughed somewhat more, 
but the examination of several specimens of sputum were again negative foi 
tubercle bacilli A rontgenogram of his lungs (Fig 3) shows a slight haze 
at the right apex, on which the report was as follows “Old fibrotic lesion 
in the right apex This has the appearance of a healed tuberculous process 



K 

} 


Fig 3 — A slight haze at the right apex interpreted as possibly the seat of a 

healed tuberculosis 

Lungs otherwise clear ” Further than this the expert opinion would not 
commit itself, and it seems that this opinion should be accepted, although 
the patient was entirely unaware of ever having been sick 

Heretofore no case of tubeiculosis of the oesophagus has been recorded 
except in patients with advanced tuberculosis elsewhere In this case there was 
positively no active tuberculosis in any other part of the body, much less an 
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advanced tubeiculosis, and the case may veiy well have been one of pnmary 
tubeiculosis of the oesophagus 

Another point of intei est is to be found in the patient’s age, as thus fai 
tubeiculosis of the oesophagus had not been seen in a patient as old as he 
vas As to the poition of the oesophagus affected, the case belongs to the 
raiei ones as only about 12 pei cent of the cases weie found in the lower 
thud of the oesophagus 

(Esophageal tubeiculosis occuis m two forms The most common foim 
is that of tubeiculous ulceis w Inch are 11 regular in outline, unlike the clean- 
cut punched-oul ulceis of syphilis, they have a gia}ish base and megularly 
infiltrated edges They may piesent cheesy kernels, and theie may be a sur- 
rounding cedematous /one The other form is a hypeitiophic sclerosis pre- 
senting itself in the shape of a tumor (Fig 4 ) 

The infection is assumed to anse through swallowing of tubeicle bacilli, 
but it is generall} believed that the un- 
mjiued mucous membrane icsists in- 
fection with tubeicle bacilli and that 
it must be abiaded or otherwise injured 
to enable the bacilli to establish a tu- 
beiculous lesion Evert saw one such 
occurrence follow mg cauterization with 
hydrochloric aud , Bieus Eppmger and 
Kraus saw' one soon aftei a lye bum 
Another mode of imasion is horn 
without inwaids, through secondary 
involvement fiom tubeiculous peri- 
bionchial lymph-nodes and peif oration 
of pus and cheesy matenai into the 

lumen of the (VSOphagUS This kind n< . 4 _ CE sopln K oscop l c picture of a tube. culous 
of involvement has a tendency to heal, lesion After Guisez 

if the amount of tuberculous oveiflow' is not too great The resulting scar 
causes the well-known ti action diverticulum 

The stenosis is due to a thick submucous mfiltiation of the w'all The 



muscle fibres subjacent to the lesion aie 111 a condition of fibious degeneration 
The cesophagoscopic pictme is sometimes chaiacteristic of the tuberculous 
ulceration described abo\e, but at other times lesembles that of carcinoma 
especially if it is the tumor-like foim Klestadt leports such a case To 
differentiate the two conditions a biopsy is often necessaiy 

For diagnostic pui poses tuberculin has been used by Cuischmann and 
was followed by stiong general and local reactions 

The treatment is both general and local The general treatment consists 
in the usual management of tuberculous patients, with mvigoiatmg diet and 
rest Curschmann has employed the Rosenbach tuberculin with success m 
one case F01 painful deglutition Lotheissen recommends swallowing one 
teaspoonful of a ^2 pei cent solution of anaesthesia hydrochlorate Cocaine, 
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alypin, stovaine, and oithoform have also been employed Bromide, valenan 
and cannabis mdica have been used to counteract the accompanying spasm 
To the local remedies I would add the swallowing of barium paste, such as is 
used in X-ray examinations, which has a soothing effect The local treat- 
ment through the oesophagoscope begins with preliminary mechanical cleans- 
ing and is followed by one of various kinds of applications, such as argentic 
nitrate 5 per cent , lactic acid half strength up to full stiength, or iodoform 
Guisez cured two cases with lactic acid The use of radium might also be 
considered Where a stricture exists, dilatation is permissible only if the 
ulcerations are not deep Gastrostomy is indicated in cases of tight stenosis 
and in those where the analgesic treatment of the ulcers fails to enable the 
patient to take sufficient nourishment 
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SEVENTIETH BIRTHDAY ANNIVERSARY 
OF WILLIAM J MAYO 


Mr President and Fellows or the American Surgical Association 

Your greetings on this seventieth bnthday of mine repay me for living 
long enough to have it The clay m my tlmties when I was elected to the 
Amencan Suigical Association Mas the proudest day of my professional life 
Each year of membeislnp I have earned to the Amencan Surgical Associa- 
tion that work which I have believed to be the best I could produce In this 
connection, I wonder whether it would not be wise for the Association to 
choose for its Fellows more men in the Unities, wuth the idea of stimulating 
them to do then best 

Your Chan man, m his kind lemarks, has foi gotten the most important 
factoi m what I may have accomplished that is, my association with my 
brother Something more than foui years youngei, Charlie has stimulated 
me by precept and example, and oui association has been unique not only m 
the love and confidence we have for each othei, but m having made an 
opportumt) for turn men to w-ork as one and to share equally such rewards as 
have come Eien to this day, not only have our fraternal contacts been 
maintained, but also our habit of having a common pocketbook, m which 
each lias wanted the other to have the gi eater share And with due regard 
to the statement of a truth, my bi other, Chailes H Mayo, is not only the 
best clinical surgeon from the standpoint of the patient that I have ever 
known, but he has that essential attnbute of the tine gentleman, considera- 
tion for others 

The years have come upon me so easily and so rapidly that I can look 
back on each and every one of them without regret, and I feel no oldei now 
than I did wdien I came into this Association As I have watched older 
men as they have come dowm the laddei, as down they must come, with 
younger men passing them, as they must pass to go up, it so often has been 
an unhappy time foi both The older man is not always able to see the 
necessity or perhaps the justice of his descent and lesents his slipping from 
the position that he has held, instead of gently and peacefully helping this 
passing by assisting the younger man What pleasure and comfort I have 
had from my hours with younger men * They still have their imagination, 
their vision, the futuie is bright before them Each day as I go through the 
hospitals surrounded by younger men, they give me of their dreams and 
I give them of my experience, and I get the better of the exchange While 
the older man has his past, with its triumphs, too often the memories of 
mistakes and failures leave mental scais, which contract and shorten his 
vision, and as a result sometimes cause him to relinquish the profession 
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which is his life and try to develop new fields of interest m which he is not 
truly interested, and so shorten a life which is no longer stimulating 

Before stopping my operative work I visited the clinics of the younger 
men, and I was convinced that the older man unconsciously loses something 
of handicraft, something of ready response to operative emergencies When 
this became plain to me I was happy to turn, in the interest of the profession 
that I love so well and of the patients who had been my first thought, from 
an active surgical career to that of surgical advisor, that I might give to the 
younger surgeons such of value as I had, and to the patient the benefit of 
my experience I have found great satisfaction in what is a change m direc- 
tion rather than a giving up of my work, in a usefulness which is as delight- 
ful as unexpected and which will satisfy me to the end 

As I see the younger men picking up the torch and carrying it on, I real- 
ize that scientific truth which I formerly thought of as fixed, as though it 
could be weighed and measured, is changeable Add a fact, change the 
outlook, and you have a new truth Truth is a constant variable We seek 
it, we find it, our viewpoint changes, and the truth changes to meet it 

There are many recompenses in a seventieth birthday I look through 
a half-opened door into the future, full of interest, intriguing beyond my 
power to describe, but with a full understanding that it is for each generation 
to solve its own problems and that no man has the wisdom to guide or control 
the next generation It is a comfortable feeling, to be mteiested m what is 
to happen, but in bringing it about to be in no way responsible 
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The office of the Editor of the Annals of Surgery is located at 
131 St James Place, Brooklyn, New York All contributions for 
publication, Books for Review, and Exchanges should be sent to 
this address 

Remittances for Subscriptions and Advertising and all business 
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CALIBRATED SURGICAL DRAINS 

Including: (1) Rubber Tubes 

(2) Penrose Tubing for Cigarette Drain 

(3) Rubber Dam Drains 

According to 

Arthur S W Touroff, M D , Mount Sinai Hospital, 
New York City 

A The exact length of the dram is visible at all 
times, post-operatively 

B Dram can be introduced at time of operation for 
any desired distance 

C Accidental partial displacement of dram easily 
recognizable 

D Accurate replacement of "cigarette dram” by 
"rubber tube” is facilitated 

E Orrsell products may be sterilized by boiling 
or chemical agents without deterioration or 
detriment 

F Measured lengths eliminate waste 

G Calibrated in American or Metric Scale, as 
desired 



Fig I 



'ig I Note dram inserted for de- 
sired distance, obviating dan- 
ger of impingement on im- 
portant structures 

Fig 2 Illustrates drainage of fron- 
tal lobe abscess 

Fig 3 Appendectomy with drain- 
age thru McBurney incision 


Rubber Drainage and Rubber Tubing 

Standard Sizes — 5, 7 and 9 inches long 
(or metric equivalent) 

Rubber Dam Drains, 7 and 9 inches square 
(or metric equivalent) 

Quality — Hospital Specifications 



Fig 2 



Fig 3 
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108 West 78th Street, New York 
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Wound Closure 



Quicker and Better 
with 

JUSTRITE 

Michel’s 

SKIN CLIPS 

Non-Rusting 

The Ideal Skin ’PTffTWtl 
Material 

JUSTRITE 

Bending Strength 
JUSTRITE 

Sharp Points 
Ask Your Supply House for 
/usCrife Clips - 

Accept No Imitations 
In Patented Package* 

Ask your dealer for FREE 
sample package or writ? for it 
giving dealer s name to 

CLAY-ADAIYIS CO. 
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New York City 



for 


Dependable Service 

Make certain that the e ec ncally lighted diag 
nostic and surgical instruments >ou buy are 
stamped E S I Co because it is your guar 
antec of quality and service 
ESI Co instruments have been carefully de 
signed with the active cooperation of eminent 
physicians and surgeons of the medical profession 
so as to meet satisfactorily the requirements of 
specialists in eye ear nose throat bronchial 
genito urinary and rectal work 
Write for a free copy of our Catalog No 10 
You will find many interesting instruments illus 
trated and described 


ELECTRO SURGICAL INSTRUMENT CO 
Rochester, N Y 



CHICAGO INSTITUTE OF SURGERY 

JULIUS SPIVACK, MD Director 

Offers Instruction and Practice m General Surgery on Dogs and Cadavers, arranged m 
a time saving manner for the busy surgeon Two weeks course combines Clinical Teaching 
with Practical Work and Review of the Necessary Surgical Anatomy 

SPECIAL COURSES OFFERED 

Gynecology Urology Orthopedics 

Neuro-Surgery Ear, Nose & Throat Thoracic Surgery 

Cystoscopy Bronchoscopy Esophagoscopy 

Regional and Local Anaesthesia 

For further Information address the Director 
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for Intestinal Putrefaction 

£ TAUROCOL 

(TOROCOL) TABLETS 

A DEPENDABLE CHOLAGOGUE 

directly stimulates the liver cells, producing an increased 
flow of bile rich m cholates A biliary antiseptic for hepatic 
insufficiency, intestinal putrefaction, etc 

TOROCOL IS a combination of bile salts extracts of 
Cascara Sagrada, phenolphthalem and aromatics Where 
there is much digestive disturbance the use of our 
COMPOUND TAUROCOL TABLETS is recommended 
TIME TESTED Fdr oq lEARSt Manufactured especially 
» I for phusicians prescriptions and for dispensing purposes Samples 
and full information on request 

^^THE PAUL PLESSNER CO , Detroit, Mich 
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Phenylazo Alpha Alpha Diamino Pyridine Mono Hydrochloride (Mfd by The Pyndtum Corp ) 

FOR URINARY INFECTIONS 

The oral administration of Pyridium in tablet form affords a 
quick and convenient method of obtaining urinary antisepsis 
when treating gonorrhea and other chronic or acute genito- 
urinary infections Pyridium quickly penetrates denuded sur- 
faces and mucous membranes and is rapidly eliminated 
through the urinary tract In therapeutic doses Pyridium is 
neither toxic nor irritating Your prescription pharmacist can 
supply Pyridium in four convenient forms as tablets, powder, 
solution or ointment. Write for literature. B7E2 
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A Suggestion 

At Parting! The pneumonia convalescent 

- , ' may not realize the importance of 

a helpful stimulant for his appetite 
• ' " and for that added strength he 

- - needs A teaspoonful of ' 

Gray’s Glycerine Tonic Comp. 

v (Formula Dr John F Gray ) 

i 

just before meals will aid to bring 
' about speedy and complete con- 

1 valescence 

, May we send you a 4 oz bottle to try? 

THE PURDUE FREDERICK CO , 135 Christopher St , New York 

jfAiso Compounders o/HYPEROO 
11a Utero-Ovarian tome and corrective!] 
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Because "Stainless” is immune to the steam of a sterilizer and to most 
corrosive chemicals, it is forever free from pits and scale • It is an im- 
maculate metal, popular because it is practical and practical because it is 
eternally efficient • In the New York Medical Center, New York City, 
the majority of the equipment is "Stainless ” • Genuine Stainless 
Steel is manufactured only under the patents of American Stainless Steel 
Co , Commonwealth Building-, Pittsburgh, Pa Write for our new booklet 


STAINLESS STEEL 
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"VVTHILE there are many variations in the technic of spinal 
anesthesia, the use of Novocain is common to most of 
them The choice of Novocain by so many surgeons and 
anesthetists is based upon the recognition of its combined 
efficiency and safely 
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Motion Picture on Spinal Anesthesia 
loaned without charge to medical 
schools, societies, hospital staffs, etc 
Write jor details 



How Supplied 
Doses of 


50 mg 
100 mg 
120 mg 


150 mg 
200 mg 
300 mg 


m new 

Convenient Ampules 


Novocain Crystals assure con- 
venience and simplicity m pre- 
paring solutions The sterile 
crystals can be dissolved 
quickly m the ampule by add- 
ing spinal fluid 

For controlhng blood-pressure 
and anesthetizing the site of 
spinal puncture, a preliminary 
injection of Ephedrm- 
Novocam solution (supplied 
in ampules of 1 cc and 2 cc ) 
is usually employed 


STERILE 

NOVOCAIN 

REG U S PAT orr 

Brand of Procain H\ drochlonde 

CRYSTALS 


Literature on request 


H. A. METZ LABORATORIES, INC. 
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Established 68 Years 


He Has Two Good Legs 

BOTH MADE BY MARKS 

Although a man may lose both his legs, he is not necessarily helpless 
By using artificial legs of Marks Patent he can be restored to usefulness 
One engravihg is from a photograph of a man ascending a ladder He has 
two artificial legs substituting his natural ones With Marks Patent 
Rubber Feet with Spring Mattress he can ascend or descend a ladder, 
balance himself on the rungs, and have his hands at liberty He can work 
at a bench and earn good wages He can walk and 
mingle with persons without betraying his loss, m 
fact, he is restored to himself for all practical pur- 

With the old method of complicated ankle joints, 
these results could not be so thoroughly attained 1 1 Him / 

Over 54,000 made and sent to all parts of the 

Purchased by the United States Government and many Foreign M i 

Governments \ S ' -'I ~ " 1 \ 1 

Send for MANUAL OF ARTIFICIAL LIMBS, containing J I j j 

384 pages, with 674 cuts Instructions are given how to take 7 1 

measurements and obtain artificial limbs without leaving 
home 

A. A. MARKS 

90 Fifth Avenue, NEW YORK, U. S A. 


THE PALMER OPERATING TABLE 


AUTOMATIC 
LEG REST 


LATERAL TILT 
POSITIONS 


FOOT OPERATED 
ELEVATOR 


ALL POSITIONS 
OBTAINABLE 


GOEPEL 

KNEE SUPPORTS 


ALLEGHENY 
METAL TOP 



CEREBELLUM 
HEAD REST 


COMPLETE 

EQUIPMENT 


PITKIN 

TILTOMETER 


NO SLOW 
GEAR WHEELS 


PERFECTLY 

BALANCED 


BEAUTIFUL 

APPEARANCE 


The Palmer is the newest of the famous line of Wocher Tables It employs all the desirable fea 
tures of the well known Cincinnati models and embodies as well a foot operated elevating device Write 
for complete description 

Tf^A5TWoCIIER&SoN CO. 

Surgical Instruments and Furniture 


29-31 West Sixth St 


Cincinnati, Ohio 
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TWO TIEMANN SPECIALTIES 





# S/4641 


A specimen punch Forceps for Laryngeal, Rectal 
or Vaginal Work 14" long, furnished in either 
Round or Square Form 




Yeomans Biopsy Forceps — Cut Illustrates Full Size of Jaw 

Price $25 00 
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To Meet the Professional Demand 

36 Sizes of VIM Stainless Steel 
Suture Needles ... Now Available 


N OW there is an adequate assortment of 36 
sizes, 8 styles, of VIM Stainless Steel Su- 
ture Needles — to meet the profess onal dema d 

The chart below shows the first official listing 
of the new sizes and styles now available — an 
assortment comprehensive enough to meet the 
majority of requirements 

As you know, VIM Suture Needles are made 
of genuine Firth Stainless Steel, which is noted 
for its rustless and stainless qualities Thus the 
edges and points remain clean and bright They 
do not rust Hence they stay sharp indefinitely 

But the real secret of the fine finish — the uni- 
form and perfect temper of VIM Suture Needles 
lies in the workmanship English craftsmen who 
have spent years m needle making produce 
these superior needles — made to American speci- 
fications This is the skill which gives you a 
needle of such strength and ductility 

And these qualities save a tremendous amount 
of expense For VIM Suture Needles do not re- 
quire scouring with pumice and oil as ordinary 
carbon steel needles do They remain bright and 
clean — remain sharp indefinitely 

That is the reason VIM Stainless Steel Suture 
Needles have been regarded as so satisfactory — 
so dependable To those who know and appre- 
ciate these qualities this announcement of a 
larger assortment will mean much 

For it insures getting almost any s ze or style 
Suture Needle that you need, without losing the 



advantages of Firth Stainless Steel or the work 
of skilled artisans VIM Stainless Steel Suture 
Needles can now be secured in any of 36 sizes, 
8 patterns 


VIM STAINLESS STEEL SUTURE NEEDLES 

Made in England from Genuine Firth 

Stainless Steel in the following sizes 

SKIN NEEDLE 

MAYO 

Triangular Point 

16 Circle Round Point 

Straight (Keith) Made m three sizes Nos 4 G 8 

Square E>e Catgut Made in four sizes Nos 1-2 3 4 

INTESTINAL STRAIGHT 

MAYO 

Taper Point (Majo) Made in six sizes Nos 1 2 3 4 5 G 

K Circle Trocar Point (Reg Eit) 

Made in three sizes Nos 2 3 4 

SURGEON’S CUTTING EDGE 

Curved (%" Circle) 

INTESTINAL NEEDLES (MURPHY’S) 

% Circle 

Taper Point Made in the sizes Nos 1 2 3 4 5 

Made in eight sizes Nos 2 4 8 10 12 14 1G 18 

MAYO 

LANE’S CLEFT PALATE 

H Circle Round Point (Reg Eje) 

% Circle 

Made in four sizes Nos 12 3 4 

Pound Point Made in three sizes Nos 12 3 

NUMBERS CORRESPOND WITH THOSE 

IN STANDARD SURGICAL CATALOGUE 


MACGREGOR INSTRUMENT COMPANY 

NEEDHAM, MASS. 
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IN ALL SURGICAL HISTORY 

ACTUAL HEAT CAUTERY TECHNIC HAS STOOD THE TEST OF TIME 

FADS AND FANCIES— IDEAS AND EXPERIMENTS HAVE FALLEN BY 

THE WAYSIDE BUT— 

NOTHING REPLACES ACTUAL HEAT I 

THE POST CAUTERY 

(Universal Model) 

MINOR-INTERMEDIATE AND MAJOR DUTY 

OFFICE OR HOSPITAL USE— WORKS ON A C OR D C 

WRITE FOR LITERATURE 

POST ELECTRIC CO , Inc. 7 E. 44th St, NEW YORK 
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Smallest dose 

20 c.c. — ready for use 

Speed and Safety — no reaction 

Sharpest detail 

<(§) Substantially reduced price 

Information from 

Schering Corporation • 


COPYRIGHT I9jI B\ SCHERING CORPORATION NEW TORK N 1 



VENTRICULIN 

( Desiccated , Defatted Hog Stomach) 

Now available in 
ioo-gram bottles 

This new “Economy Package” still 
further reduces the cost of Ventnculm 
treatment to the pernicious 
anemia patient 

We shall continue to supply Venlnculin in pack 
ages of 12 and 25 10 gram Aials for those who 
prefer to obtain the product in this form 


Specific m pernicious anemia. .. De- 
veloped by the Parke-Davis research 
staff in co-operation with the Simpson 
Memorial Institute, University of Mich- 
igan ... Accepted by the Council on 
Pharmacy and Chemistry of the A. M. A. 


PARKE, DAVIS & CO. 

The tvorld’s largest makers of pharmaceutical and biological products 

DETROIT NEWTORK CHICAGO KAISSAS CITY ST LOUIS BALTIMORE NEW ORLEANS 
MINNEAPOLIS SEATTLE In Canada WALKERVILLE MONTREAL WINNIPEC 
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SURGERY 



P IERRE FRANCO gk ined Ins 
e illy tduc ition fioni ltinerint hcini- 
otomists, hthotomists, md opei itors on 
c it lr ict From this humble beginning he 
became one of the most skillful surgeons 
ind foremost mthors of the sixteenth 
century His gieitest eontnbution to 
surgery \\ is modificition of the oper ition 
for bil iter il hernia — which up to then h id 
imounted to biliter il cistr ition— through 
the introduction of in origin il procedure 
not unlike the modern oper ition, except 
tint there was no suture of the musculir 
1 lycrs mil iponcurosis 


D&G Sutures 

“7 111 Y ARE HhA T i>Tl R1LIZ1 D" 

DAVIS & GECK INC 




Kalmend Catgut 

G ERMICIDAL Exerts a bactericidal ac- 
tion in the suture tract Supersedes 
the older unstable iodized sutures Impreg- 
nated with che double iodine compound, 
potassium-mercuric-iodide t Heat sterilized 


Kal-dertJttc Skin Sutures 

“ideal for derma-closure 

A NON-CAPILLARY, heat sterilized su- 
ture of unusual flexibility and strength 
It is uniform in size, non-irritating, and of 
distinctive blue color Boilable 



The boilable grade is unusually flexible for boilable 
catgut, the non-boilable grade is extremely flexible 


TWO VARIETIES 


BOILABLE* 


N 0 N- 

-BOILABLE 

NO 



NO 

1205 

Plain 

Catgut 

1405 

I 225 

io-Day 

Chromic 

1423 

1243 

2o-Day 

Chromic 

J 44 J 

1 285 

40-Day 

Chromic 

1485 


Sizes ooo oo o i 2 3 4 

Approximately 6o inches in each tube 

Package of 12 tubes of a size $3 OO 
Less 20% on gross or more or $28 80, net, a gross 

Kangaroo Tendons 

G ERMICIDAL, being impregnated with 
potassium-mercuric-iodide t Chromi- 
cized to resist absorption in fascia or in 
tendon for approximately thirty days The 
non-boilable grade is extremely flexible 



370 Non-Boilable Grade 

380 '•'Boilable Grade 

Sizes o 2 4 6 8 16 24 

Each tube contains one tendon 
Lengths vary from 12 to 20 inches 

Package of 12 tubes of a size $3 00 
Less 20% on gross or more or $28 80, net, a gross 


DCsfG Sutures are 
always found 
neutral under the 
most delicate ti- 
tration tests This 
is one of the rea- 
sons they uniform- 
ly benave well in 
the tissues 



INCHES IV TUDE COZEN 

550 Without Needle 60 £3 00 

852 Without Needle 20 1 50 

954 With 'A-Curved Needle 20 2 40 

Sizes 000 00 o 

(fine) (medium) (coarse) 

Packages of 12 tubes of one kind and size 
Less 20% discount on one gross or more 


$3 o° 

1 50 

2 40 


Kal-dermic Tension Sutures 

I DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size 


INCHES IN TUBE DOZEN 

555 Without Needle 60 $3 00 

Sizes 123 

(fine) (mfdium) (coarsl) 

Packages of 12 tubes of one kind and size 
Less 20% discount on one gross or more 


3 

(coarsl) 


Atraumatic Needles 

F OR GASTRO-INTESTINAL suturing 
and for all membranes where minimized 
suture trauma is desirable Integrally affixed 
to 20-day Kalmend catgut Boilable 


THEY DO NOT BEND HERE- 


ILLUSTRATIONS ARE FI' E EIGHTHS SIZE 
ISO INCHES IN TUBE DOZFN 

1 341 Straight Needle 28 £3 00 

1342 Two Straight Needles 36 3 60 

1343 %-Circle Needle 28 3 60 

1345 16 -Circle Needle 28 3 60 

Less 20% discount on one gross or more 

Sizes 00 o 1 

Packages of 12 tubes of one kind and size 


DAVIS & GECK, INC - 217 DUFFIELD ST ~ BROOKLYN, N Y 

D&G Sutures are obtainable from responsible dealers everywhere , or direct, postpaid 


Unab sorb able Sutures 



NO INCHES IN TUBE SIZES 

350 Celluloid-Linen 60 000, 00,0 

360 Horsehair 168 00 

390 White Silkworm Gut" 84 00,0, 1 

400 Black Silkworm Gut 84 00,0,1 

450 White Twisted Silk 60 000 to 3 

460 Black Twisted Silk 60 000,0,2 

480 White Braided Silk 60 00,0,2,4 

490 Black Braided Silk 60 00,1,4 

BOILABLE 

Package of 12 tubes of a size $3 00 

Less ao% on gross or more or #28 80, net, a gross 


Sho?~t Sutures for Minor Surgery 


^ c miu i- — 


bo INCHES IN TUBE SIZES 

802 Plain Kalmerid Catgut 20 00,0,1,2,3 
812 1 o -D ay Kalmerid “ 20 00,0,1,2,3 

822 20-Day Kalmerid “ 20 00,0,1,2,3 

862 Horsehair 56 00 

872 White Silkworm Gut 28 o 

882 White Twisted Silk 20 000,0,2 

892 Umbilical Tape 24 Vs -in wide 


20 000,0,2 

24 Vs-in wide 


BOILABLE 


Package of 12 tubes of a size $1 50 

Less 20% on gross or more or $14 40, net, a gross 


Emergency Sutures with Needles 

universal needlf for skin, muscle, or tendon 


The ash ofD&G 
Sutures ts assayed 
to make sure that 
no traces remain 
of uncombined 
chromium nor of 
other residues of 
the chromtcizing 
process 


ft 1 ■ 
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Obstetrical Sutures 

F OR immediate repair of perineal lacer- 
ations. A 28-mch suture of 40-day 
Kalmerid germicidal catgut, size 3, threaded 
on a large full-curved needle. Boilable 1 


°:A '■ 

Obstetrical Suture 
With Needle 

40 Day Kalmerid Cnlduf Q 
Boilable CdO O 


No 650 Package of 12 tubes $3 60 

Less 20% on gross or more or $34 56, net, a gross 

Circumcision Sutures 

A 28-INCH suture of Kalmerid germi- 
cidal catgut, plain, size 00, threaded 
on a small full-curved needle Boilable 1 

YL. *, CiruumcUmn Sv. ,J.I 

■■ G t zNESE-L 7 t -1 > ss 

No 600 Package of 12 tubes $300 

Less 20% on gross or more or $28 80, net, a gross 

Universal Suture Sizes 

All sutures are gauged by the standard 
catgut sizes as here shown 



INCHES IN TUBE 


904 Plain Kalmerid Catgut 20 00,0,1,2,3 
914 1 o-Dav Kalmerid “ 20 00,0,1,2,3 

924 20-Day Kalmerid “ 20 00,0,1,2,3 

964 Horsehair 56 00 

974 White Silkworm Gut 28 o 

984 White Twisted Silk 20 000,0,2 


000,0,2 


BOILABLE 


Package of 12 tubes of a size $2 40 

Less 20% on gross or more or $23 04, net, a gross 


*These tubes not only may be boiled but even nvij 
be autoclaved up to 30 pounds pressure, any num- 
ber of times, without impairment of the sutures 
tPotassium-mercuric-iodide is the ideal bactericide” 
for the preparation of germicidal sutures It has a 
phenol coefficient of at least 1100, it is not precipi- 
tated by serum or other proteins, it is chemicall) 
stable — unlike iodine it does not break down under 
light and heat, it interferes m no i\aj vwth the ab- 
sorption of the sutures, and in the proportions used 
is free from irritating afhon on tissues 
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“The Relatio n of Absorbable Sutures to Wound Healing” 

Deals with the reaction of tissue to injury, determining the behavior of catgut under 
the mechanics of the healing process, the various conditions, as observed in the labo- 
preparation of catgut, and the factors ratory and in the clinic 

“ Surgical Treatment of Peptic Ulceis” 

Demonstrates the pathology, diagnosis, and a partial gastrectomy are shown by close- 

surgery of peptic ulcers The closure of a range photography at the operating table, 

perforated ulcer, a gastrojejunostomy, and supplemented by animated drawings 

“ Tj aumatic Swgery of the Extremities” 

Shows the emergency pre-operative treat- cal repair of these structures Emphasis is 

ment of an injury involving shin, muscle, laid upon actual technique as employed in 

tendon, nerve, vessel and bone, and a typi- every-day hospital practice 

Each film is tit four reels and is obtainable in either the amateur 
(l6mm) or professional (35mm) width Projection time jjj minutes 
Requests for bookings or further information should be addressed to 


DAVIS &. GECK INC - 21 7 DUFFIELD STREET - BROOKLYN, N Y 




A Boon to Fracture Work 


— this 
Shock Proof 
X-Ray Apparatus 






E VERY surgeon knows 
the limitations with x-ray 
apparatus in fracture work, 
when constant vigilance has 
been necessary lest he or his 
patient come in contact with 
some part of the high ten- 
sion circuit Because of this 
he has had to forego certain 
radiographic and fluoro 
scopic views of the fracture, 
regardless of their impor- 
tance to diagnosis and 
prognosis 

That day is past, how- 
ever, since the advent of 
Victor Shock-Proof X-Ray 



This illustration shows the Victor Model B 26 Shock Proof X-Ray 
Unit m position for bi-plane fluoroscopy, with two tube heads, for 
directing the x-rays from below and crosswise the table, respectively 
Note how the McCutchen Fracture Device is adapted to the table 
The fluoroscopic screen (at upper right in picture) is swung down 
into position for observation m either plane , through the two way foot 
switch on the floor the operator energizes either tube head at will 


Apparatus Think of the advantage of being 
able to view any part of the body, from every 
conceivable angle, without regard to the prox- 
imity of the high tension circuit to the oper- 
ator, or his assistant, or the patient — without 
any danger whatsoever of electrical shock 
By placing the Coohdge x ray tube and the 
x-ray transformer in a grounded and sealed 
container filled with insulating oil, a shock- 
proof and fool-proof x ray apparatus is real- 
ized This feature of safety has not been at the 
sacrifice of flexibility, to the contrary, it has 
made the Victor unit capable of viewing the 
various regions of the body in positions and 
from angles which heretofore have been im- 
possible, due to attendant dangers of the high 
tension circuit Furthermore, the complete in- 
sulation of the high tension circuit in Victor 
shock-proof apparatus makes it the safest to 
use in the presence of ether vapor 

Consider how the handling of some cases 
will be facilitated, when a fracture may be 
viewed fluoroscopically m two planes, without 


having to change the position of the patient 
This is accomplished with one shock-proof 
tube head below the table, another at the 
side directing the rays crosswise the table A 
two-way switch energizes the two tube heads 
alternately, while the suspended fluoroscopic 
screen is quickly adjusted to either plane dur- 
ing observation 

With a fracture-setting device adapted to 
the table, Victor shock-proof equipment is 
truly the last word in x-ray facilities for the 
fracture specialist 

To fully appreciate the significance of this 
development, you should read the complete 
descriptive literature, which we will gladly 
send on request 

GENERAL @ ELECTRIC 

X-RAY CORPORATION 

2012 Jackson Boulevard Chicago 1IL,U S A- 

FORMER! Y VICTOR X BAV CORPORATION ' 

Join us in the General Electric program broadcast every 
Saturday evening over a nationwide NBC netu ork. 
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STANDARD LEA & FEBIGER BOOKS 


Neiv (4th) Edition SURGERY Recent Publication 

Its Principles and Practice 

By ASTLEY PASTON COOPER ASHHURST, M D , FACS 

Professor of Clinical Surgery, University of Pennsylvania, Surgeon to the Episcopal Hospital and Phila 
delplua Orthopaedic Hospital and Infirmary for Nervous Diseases 

Octavo, 1189 pages, with 15 colored plates and 1063 illustrations in the text, mostly original 

Cloth, $1000, net 

The book is in every respect sound, conservative and helpful The illustrations, nearly all 
of which are original, are of real utility The roentgenographs are clear, the line drawings 
simple, the photographs of clinical interest are truly illustrative and the colored plates 
present striking examples of conditions of major importance The work covers the entire 
field m the most comprehensive manner Here is the exact knowledge of what to do m any 
given condition 

Second Edition A TEXT-ROOK OF Recent Publication 

FRACTURES AND DISLOCATIONS 

Covering Their Pathology, Diagnosis and Treatment 
By KELLOGG SPEED, M D , FACS 

Professor of Clinical Surgery, Rush Medical College of the University of Chicago, Associate Attending 
Surgeon, Presbyterian Hospital, Attending Surgeon, Cook County Hospital, Chicago 

Octavo, 952 pages, with 987 engravings Cloth, $11 00, net 
This is the only text covering comprehensively m monographic form all fractures and all 
dislocations In each case the applied anatomy, pathology and treatment are described 
The indications for operations are set forth concisely and the operative technique follows 
This text is the standard source of reference m its field 


New (9th) Edition A TREATISE ON Recent Publication 

ORTHOPAEDIC SURGERY 

By ROYAL WHITMAN, M D , M R C S (Eng ), FACS 

Consultant to the Hospital for the Ruptured and Crippled, to St Giles and St John’s Guild Hospitals, to the 
New York and Darrach Homes for Crippled Children, to the Polyclinic Hospital, to St Agnes’s 

Hospital, Westchester, etc 

Octavo, 1085 pages, with 981 engravings Cloth, $10 00, net 

This book has for years been recognized as the standard text in its subject Its new ninth 
edition recognizes every advance in its field, both m scope and in method This is still 
the most complete work on this subject, equally valuable to the student, the practitioner 
and the specialist Its methods lead to early diagnosis and effective treatment 

New Catalogue now ready Send for a copy today 


LEA & FEBIGER 


Washington Square 
PHILADELPHIA 


Please send me books checked X □ Ashhurst’s Surgery, $10 00 □ Whitman’s Orthopedic Surgery, $10 00 

□ Speed on Fractures and Dislocations $1100 □ New Catalogue 


Name 
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SNEED — ORTHOPEDICS IN CHILDHOOD $ 500 

One of the BROOKS’ EVERY DAY PRACTICE SERIES 

This volume presents the essentials of orthopedic practice as it may be understood 
and applied by the judicial and well-prepared general practitioner, so that he may 
adequately meet the needs of the orthopedic problems which are present in his care 
of children during the periods of life in which such defects may be most satisfactorily 
corrected by those most in the confidence of parents and those who first come into 
contact with the deformities met in childhood 

By William L Sleed, MD , Attending Surgeon, Hospital for the Relief of the Ruptured and Crippled, 
Fifth Avenue Hospital Crown Octavo 318 Pages 145 Illustrations 

KARSNER— HUMAN PATHOLOGY Third Edit, on $10 oo 

The continued widespread use of this book by teachers, students and practitioners 
provides the opportunity for improvement and modernizing which this third edition, 
m five years, represents There is a complete new section on edema, shock, rheumatic 
fever and diseases of the teeth The material on endocarditis has been largely re- 
written, as has Bright’s disease Many other sections have been revised and there 
are innumerable minor corrections and changes Sixteen new illustrations replace 
older cuts This is believed to be the most satisfactory book on Human Pathology 
at present on the market 

By Howard T ICarsner MD , Professor of Pathology, Western Reserve University with an introduction 
by Simon Flexner, M D Octavo 1012 Pages 18 Illustrations in Color and 443 in Black and White 

EISENDRATH AND ROLNICK— UROLOGY s ^nd Edition sn oo 

This textbook on Urology presents the subject m the simplest possiUe manner The 
rapid advances in this specialty during the past ten years have greatly broadened 
its field of application The study of venereal diseases no longer constitutes the chief 
portion of the subject The diagnosis and treatment of diseases of the urinary and 
genital tracts have attained a place of equal importance 

By Damel Nathan Eisendrath, Assistant Professor of Surgery, University of Chicago, and Harrj 
Charles Rolnick, Associate in Gemto-Urinary Surgery, Northwestern University Medical School Octavo 
942 Pages 700 Illustrations 11 Colored Plates 

ANSPACH— GYNECOLOGY Fourth E(htIon $ 10 00 

Rarely has a book of this size possessed so many excellent qualities and so feu 
deficiencies — Johns Hopkins Hospital Bulletin 

By Brook M Anspach, M D , Professor of Gynecology, Jefferson Medical College Octavo 752 Pages 
532 Illustrations 

ELIAS ON, FERGUSON AND LEWIS— SURGICAL NURSING 

Second Edition S3 00 

By a senior surgeon, a junior surgeon and a nurse who has been both an operating 
room head nurse as well as an instructor of nurses at the University of Pennsylvania 
Hospital Training School Gives the “why” of every procedure Explains the reasons, 
as well as the method 

By E L Eliason, L Ivraeer Ferguson and Miss Elizabeth Keller Lewis, RN Octavo 556 Pages 
261 Illustrations 
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Diabetic patients require 
medical attention more or less constantly, 
so with the mcreasing number of cases 
physicians have a growing responsibility 
to know Insulin and its proper use 

For nine years leading specialists in 
diabetes have used Iletin (Insulin, Lilly) 
with good results It was the first com- 
mercial Insulin available in the United 
States Its purity, stability, and uniformity 
are characteristic 

SEND FOR PAMPHLETS ON INSULIN 
AND DIET CHARTS 

Eli Lilly and Company 

INDIANAPOLIS, U. S. A. 
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I rom three types of Bard-Parker 
handles and nine patterns of 
detachable blades, the surgeon 
may choose the proper combi- 
nations to meet his individual 
requirements. The handles last 
a lifetime. The razor-sharp 
blades, easily replaced in a few 
moments, eliminate the neces- 
sity of constant resharpenings. 

PRICES: Bard-Parker handles— 
$1.00 each. Blades, six of one 
size per pkg.— $1.50 per dozen. 


Bard-Parker Company, Inc. 

369 Lexington Ave., New York, N. Y. 
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WHEREyER THE 
EYES: CAN j 

penetrat|e . . . 

Wherever the surgeon’s eyps can pene- 
trate, Operay Multibeam illumination 
precedes to light the way Into every £ 
cavity, in evety' surgical position, a £ 
pure white light, projected from many 

. angles that practically eliminates shadow There is no 

I ^ "spilled light” to torture the eyes of the surgeon or his 

^ assistant, and extreme maneuverability enables posi- 

- ' tional changes instantly, operated outside the sterile area 

Operay Multibeams are today being used in Atner- 
tea’s finest surgeries Complete details and list of 
' installations will be gladly furnished upon request 

OPERAY LABORATORIES 

| 7919 South Racine A%e , Chicago, Illinois 

OPERAY MULTIBEAM 

1 "Flexible as a Flashlight” 
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Nerve Suture 



_\>± — — 

Fat transplant to protect 
sutured nerve from adhesions 


The tenth illustration of a senes dedicated to the profession with the hope that the 
completed portfolio may be interesting and instructive Reprints will be sent on request 


ETHICON non-boilable catgut sutures are manufactured by Johnson 
& Johnson m a specially built plant under laboratory conditions and 
submitted to the most rigid tests for sterility and tensile strength. They 
prove themselves m the operating room and after. 


S ' Catgut 

I PLAIN \ 

ETHICON J 


Sizes 000 to 3 — Plain, Medium Hard 
Chromic and Extra Hard Chromic 




■ ■ 
Lu/zerivS 
Sterile Catgut 

trade (Bartlett Process) MARK 



Make the Test Yourself 

Compare It Point for Point With any OtherCatgut 

We Will Send the Samples 

Sixes 00' 4 Plain C. DEWiTT LUKEIVS Co. Sizes 00-4 Tanned 

4908 Laclede Ave. 
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ANNALS of SURGERY 


Vol XCIV NOVEMBER, 1931 No 5 

TRANSACTIONS AMERICAN SURGICAL ASSOCIATION 
meeting held june 29 , 30 , July 1 , 1931 , Continued 

IDIOPATHIC DILATATION OF THE (ESOPHAGUS 

By Francis A C Scrimger, M D 
of Montreal, Canada 

It is the intention to discuss, ultimately from the surgical aspect, a disease 
of the oesophagus which is neither new, since it was first described m 1821, 
nor really rare since several hundred cases are on record 

When there is in a considerable body of writing, as is shown in the 
appended bibliography which is continued fiom Newman’s review of the 
subject m 1900, no agieement even as to the title, a wide divergence of 
opinion as to the aetiology, and no unanimity as to the tieatment, further 
discussion is not only inevitable, but is even justified 

The term “idiopathic dilatation” has been chosen out of many, such as 
cardiopasm (Mikulicz), phrenospasm (Chevalier Jackson), achalasia cardiae 
(Hertez), megaoesophagus (Bard), dilatatio mgluvi fornu oesophagi (Huss), 
dilatatio fusifornus (Luschka), and others, because it is one of those most 
commonly used and does not commit one to a belief 111 an aetiology, which to 
say the least is not proven 

It may be peimissible for those who aie interested bnefly to review 
the history of the growing knowledge of the disease, and to indicate the 
vanous theories of its occurrence, leaving to a later penod a moie critical 
examination of those believed to be more important 

The first repoit of a case seems to be that of Pm ton, in the London 
Medical and Physiological Journal, volume xxxvi, 1821 

I can do no better than quote here his description of the clinical picture which I 
have not found improved An extraordinary case of distention of the oesophagus, 
forming a sac extending from two inches below the pharynx to the cardiac orifice of 
the stomach, by T Purton, F L S , F R C S “The present case, of more than twenty 
years standing, I believe to differ from any yet recorded J Broome, aged forty-three, 
leceived a severe blow over the breast bone when a youth, which deprived him for 
some minutes of sense of motion Ever since, he has labored under more or less diffi- 
culty in swallowing There have been many severe attacks continuing sometimes for 
three weeks or more and during the whole of this time scarcely any food entered 
the stomach Occasionally, however, he was able for months together to propel b\ 
violent exertions the contents of the sac into the stomach 

“If the food was not propelled with a certain degree of force, he would reject it, 
so that latterly he never attempted to use any violent efforts, but would suffer it to 
remain m the sac for hours or even dajs 

“No kind of food passed through the contracted cardia until the sac abo\e it was 
quite distended, nor did he until then attempt to use am ioluntar\ exertion as expe- 
rience had taught him that previous efforts were ineffectual 
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“At dissection, the oesophagus was found forming a sac or pouch reaching from 
two inches below the pharjnx tq the cardia It contained bj measurement two full 
quarts The cardiac orifice was found pervious but much contracted 

“The poor sufferer had been examined b> Sir Astlej Paston Cooper, also by most 
of the medical men of this neighborhood, but he derived no benefit from the treatment 
recommended” At Sir Astley Cooper’s suggestion, it was treated by the passage of 
bougies Purton continues “On withdrawing the probang, I was a good deal alarmed 
by the degree of force bj which it was retained fearing lest the cardiac orifice might 
be lacerated Bj gradual, but considerable repulsive force being used, it was at length 
withdrawn, and, on its passing the orifice, it made a report so loud as to alarm 
the bystanders ” 

Subsequent writers have added nothing to the descnption None have 
shown a better dramatic sense 

The next report was by Hanney m 1833, in the Edinburgh Medical and 
Surgical Journal 



Tig 1 — X ray of infant which shows the Fig z — Showing typical dilatation and nar 

opaque meal has entered the first part of stom rowed oesophagus at level of diaphragm Opaque 

ach Normal cardiac orifice dilated oesophagus fluid has partially entered oesophagus Case not 

The meal was immediately rejected by a violent operated upon 
contraction of oesophagus 

There seems to have been some general interest m 1840, for three sepa- 
rate reports are to be found in that year by Rokitausky, Delle Chiago, Fano, 
and Lindau M Curveillier’s atlas in 1843 a picture is shown illustrating the 
disease By 1S77 Zeuker and Ziemssen could collect reports of eighteen 
cases Neuman’s series of papeis in 1900 give the first comprehensive 
discussion of the subject, symptoms, methods of diagnosis, pathology and 
treatment He found, up to that time, seventy cases They are discussed 
under the title “Em fach gleichmassige Erweiterung der speiserohre ” 

Following this case, reports appear rapidly in the medical journals, so 
that Theidmg m 1921 collected 315 

Beyond this it is unnecessary to go, to show that the disease is frequent 
enough to be important as veil as interesting It is not far from the truth 
to say that next to cancer it is the commonest disease of the oesophagus 
By idiopathic dilatation of the oesophagus is meant a considerable dilata- 
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tion of the oigan without an anatomical stenosis, but associated with difficulty 
m the passage of food into the stomach 

It is quite probable, in fact almost certain, that more than one pathological 
entity has been included m the list, and this has no doubt confused the 
picture It would seem slightly probable, for instance, that a new-born 
infant suffering from violent vomiting m which the fluoioscopic examination 
shows the food to pass down the oesophagus into the fundus of the stomach 
only to be rejected by a violent conti action, first of the stomach and then of 
the oesophagus, and wheie the oesophagus shows maiked peristalsis, is not 
the same disease as is shown in an adult suffering fiom an inability to swal- 
low food, where a widely dilated and elongated oesophagus is seen , and 
there is no peristalsis 

There are also unquestionable instances where m sensitive individuals 



Fig 3 — Case J S — Pre operative showing dilated Tig 4- — Same case Post operative 

oesophagus entrance of opaque meal (Esophagus more upright, fluid opaque meal 

passing through cardia 

emotional disturbances are followed by a temporal y or even momentary' 
inability to swallow 

More difficult it is to reconcile those cases which show a very similar 
appearance undei the fluoioscope, yet m the one, the oesophagus fills like a 
bag, and m the other shows marked or excessive peristalsis In the author’s 
experience these latter are rare, and though thickening of the muscle is found, 
peristalsis is seldom seen 

It is almost necessary to leview the rather complicated anatomy and 
physiology of the oesophagus to be in a position to appreciate the effect 
of alterations 

This descnption is taken laigely from Von Bergman and Staehlm’s 
Handbuch dci Inciaon Med, 1926, Abel’s Oesophageal Obstnictwn, 
Muller die Lebensneruen and Kuntz’ Anatomy of the Ncivous System 

The oesophagus is a muscular tube extending from the inferior constrictor muscle 
of the pharynx to the cardia of the stomach The lower boundary, which is important 
for this subject, is well marked On the left side the oesophagus wall makes a sharp 
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angle at its junction with the stomach That is termed the cardiac notch On the 
mucosal surface the notch is marked b} a fold of mucosa and submucosa called the 
cardiac valve, though of itself it has no valvular action The right border of the 
oesophagus is continuous with the lesser curvature of the stomach The passage from 
the oesophagus to stomach is further marked by the change from the squamous 
epithelium of the oesophagus to the columnar of the stomach The average length of 
the tube is 25 centimetres, though it varies from 5 to 10 centimetres from this The 
diameter, empty, is from 2 3 centimetres at the cricoid cartilage to 2 6 or 3 centimetres 
at the widest It is normally about 2 5 centimetres where it passes through the 
diaphragm 



Fig S — Case I Four and one half jears after operation oesophagus narrow nor 
mal width but still fills to 6 inches before opaque fluid begins to enter stomach 


The upper orifice is formed bj the lower fibres of the inferior constrictor muscle 
and belong more to the plnrjnx than to the oesophagus The anterior lip is thin and 
attached to the cricoid The posterior lip is formed by a band of striped muscle which, 
on contraction, closes the opening against the cricoid The muscular wall of the 
esophagus consists of two lasers, an outer longitudinal and an inner circular The 
longitudinal fibres arise as a tendon, one quarter of an inch wide, from a vertical 
ridge on the back of the cricoid This gives rise to two muscular bands which are 
at first on the front of the organ, then diverge to pass down each lateral aspect, and 
gradual!} become a continuous muscular coat 

This arrangement is overlapped b> the inferior constrictor of the pharynx, or 
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the superior sphincter of the oesophagus, arising from the thyroid and cricoid cartilages 
The lower fibres from the cricoid form a circular bundle transitional between the striped 
fibres of the inferior constrictor of the pharynx, and the unstriped upper circular fibres 
of the oesophagus These fibres wherf at rest are in a state of tonic contraction and 
maintain the upper opening closed 

A most important segment of the oesophagus from the point of view of the 
present study is the subdiaphragmatic portion This is clear when it is realized that 
the obstruction to the passage of food always takes place at the level of the diaphragm 
This section of the oesophagus is about 3 centimetres long The left border, as has 
been stated, forms a sharp angle with the right border of the stomach At its meeting 
the right border of the oesophagus is continuous in line with the lesser curve of 
the stomach 

The arrangement of fibres of the circular and longitudinal muscle is not entirely' 
clear There is general agreement that the cardiac sphincter is formed by a thickening 
of the circular fibres of the oesophagus to form a definite but not strong sphincter The 
arrangement and termination of the longitudinal fibres is not so clear and yet it is 
essential to know' the mechanism by w'hich, during the act of swallowing, the cardia 
is opened Forssell has pictured an arrangement of longitudinal fibres which, working 
together, act as a definite active dilator, and states “The longitudinal muscle surround- 
ing the cardia and the medial longitudinal bundle must, during a general contraction, 
act as a pou'erful dilator ” Dissections of the longitudinal muscle layer show an 
arrangement of longitudinal fibres v'luch bend sharply round the angle between the left 
border of the oesophagus and continue on into the outer la\ er of muscle on the right border 
of the stomach This, together with a fixation of the right border of the oesophagus 
in the hiatus, shows at once that a general contraction of the longitudinal muscle some- 
what as Forssell suggests must act as a dilator , while a paralysis or inhibition of the 
fibres will permit the circular fibres by the unopposed exertion of normal tone to close 
the cardia 

The contention (Chevalier Jackson) that the closure of the oesophagus is brought 
about by contraction of muscle bundles from the diaphragm has some anatomical sup- 
port, but is none the less widely accepted on account, partly, of the difficulty in postulat- 
ing a synchronized reflex for opening the cardia during swallowing, and from the fact 
that the hiatus is much larger than the oesophagus 

The nerve supply (taken largely by Kuntz anatomy' of the nervous system) can 
only be briefly noted 

The cesphagus is supplied by both vagus and ^sympathetic nerves The cervical 
parasympathetic supply is from the recurrent laryngeal The two sides do not as a rule 
join branches In the thorax, the left vagus passes down supplying the anterior surface, 
the right the posterior , but both cross over giving branches to both sides Several 
branches from the left usually join branches from the right 

The sympathetic supply arises mainly from the inferior cervical The lower 
portion also received branches from the thoracic portion of the sympathetic trunks 
Some of these fibres go direct, others through the aortic plexus and through the great 
splanchnic nerve The vagus and sympathetic form a plexus about the oesophagus 

The intrinsic nerve supply of the oesophagus consists, as in the rest of the intestinal 
tract, of the myentericplexus situated between the longitudinal and circular muscle and 
the submucous plexus in the submucosa These are generally known as Auerbach’s and 
Meissner’s plexuses These two plexuses are connected by numerous strands of nerve 
fibres and include both fibres belonging to the enteric nervous system and the termina- 
tion of the parasympathetic from the vagus The sympathetic fibres which enter the 
oesophagus do not end around the nerve ganglia of Auerbach’s plexus, but terminate 
directly m the tissue which they enervate There is no clear anatomical evidence that 
the muscles are supplied by sympathetic fibres The difficulty is to distinguish sym- 
pathetic fibres going to blood vessels from those that possibly supply the muscles of 
the oesophagus 


805 



FRANCIS A C SCRIMGER 


Trom the standpoint of tins paper the onlj phj siological interest is the act of 
swallowing 

The description is drawn largelj from Ilandbitch dci Nonnalen and Pathologichcn 
Physiologic 

There have been three main theories relative to the passage of food through the 
oesophagus First that it passed b> peristaltic action, second that it is squirted by the 
action of the pharvngeal muscles through a rigidly held tube, and third that it passes 

through, in men, by gravity and b> its 
weight overcomes the cardiac sphincter 
i This latter theory is of particular inter- 
est as it affects the understanding of the 
mechanics of idiopathic dilatation 

It can readily be shown that all 
three pla> a part It is easily under- 
stood that there is a squirt action of 
the pharyngeal muscle constrictors, but 
that both the peristaltic action and the 
weight of the food pla} a part, is made 
clear, when the rates of passage as be- 
tween fluid, semifluid and solid, are com- 
pared in the upright and the head-down 
position In the upright position, fluid 
passes a 1 most contmuouslj into the 
stomach through a rigidly held oesopha- 
gus and an open cardia, semifluid almost 
the same but more slowly, while solid 
food takes an appreciable time and can 
be seen to pass as a Bolus as by a peris- 
taltic wave In the reversed position a 
single swallow stajs m the upper end of 
the oesophagus and successive swallows 
gradual!} fill the tube toward the cardia, 
while solid food is still propelled as by a 
peristaltic wave into the stomach The 
observation that fluid, m men in the up- 
right position, flows b> gravit} through 
the oesophagus into the stomach presup- 
poses the fact that the cardia is held 
open and offers no opposition to its 
passage 

The act of swallowing though ini- 
tiated as a voluntary act becomes, dur- 

Tig 6—\ raj of dogs ersophngus ten dajs aft«- nl g it s execution, the swallowing reflex 
cutting of both vagi No food entered stomach 

(Tsophagus «idd> dilated and filled with water and As has been mentioned, the oesophagus 
food is supplied by both vagus and sym- 

pathetic nerves, but what part the svmpathetic plavs is not definitely known and the usual 
antagonism of the para and s> mpathetic has not been demonstrated The matter is further 
complicated because the vagus holds both inhibitorv and motor fibres nor can a peristaltic 
wave be initiated bv stimulation of the msophagus at an} one point as it can in other 
parts of the intestine Stimulation of the central end of a divided vagus while the other 
is intact results not in peristaltic waves but a contraction of the whole muscles The 
peristaltic waves are none the less controlled bv the extrinsic nerves, and the orderly se- 
quence of the movements of the swallowing reflex are regul ited through a medullar} centre 
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Further, respiration is necessarily inhibited during sVvallowing It has not been 
demonstrated that the intrinsic neurons plaj r any part in the swallowing reflex 

Understanding of the cardiac control is confronted with the same difficulty in 
that the vagus and simpathetic nerves contain both motor and inhibitory fibres and the 
response to stimulation varies (Carlson) with the strength of stimulation and the 
state of tonus in the muscles, if at the moment of stimulation the muscle is relaxed, 
\agus stimulation results in opening It has been seen that there is reason to believe 
that this is an active opening of the cardiac oiifice not merely a relaxation or inhibition 
of a closed sphincter 



Fig 7 — Photographs of two dogs’ cesophagi after cutting both vagi Shows 
paral>tic dilatation Normal cardia No food entered stomach till death 


Pathological state — As to the gioss appearance of the oesophagus theie 
is general agreement with no greatei variation than would be expected 
between specimens Theie is found in varying degrees both dilatation and 
elongation of the oesophagus The dilatation begins at the upper end and 
gradually increases m the lower thud It may leach its maximum width 
m its middle portion and gradually taper to the hiatus of the diaphragm, or 
it may be pear-shape with its maximum diameter immediately above the 
diaphragm or it may be S-shape with the dilated oesophagus lying over the 
upper surface of the right diaphragm These variations are differences of 
degree and are the expression of the degree of elongation as well as dilatation 
At the diaphragmatic end the oesophagus is almost invariably normal in 
diameter and the subdiaphragmatic portion is variously descnbed as normal, 
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small, or pencil-like It is this subdiaphragmatic portion which is of the 
greatest interest 

Out of 104 cases seen at operation or post-moi tem (Bull) fifty-two were 
described as normal, and fifty-two as altered Of the fifty-two altered, in 
the great majority the descnption suggests what has been found m each 
case examined by the author, namely, the dilated oesophagus extends to the 
diaphragm, but the subdiaphragmatic portion is small and pencil-like, in 



Tig 8 — Microphotograph showing normal Auerbach plexus and contains four 
ganglia cells (Rake ) 


that sense contracted and the lumen narrowed, but rwth no hypertrophy or 
thickening of the muscular coat In the dilated portion the muscular wall may 
be found as in Iiwm Mooies’ careful description of three cases either of nor- 
mal thickness, thinner than normal or abnormally thick from hypertrophy 
of the muscular coat and inflammatory thickening of the mucous membrane 
The lining mucosa may be smooth, but is often ulcerated and the submucosa 
thickened and infiltrated 
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The hypertrophy of the musculai wall is mostly in the cncular fibres 
A thickened wall is raie but known as two of Mooies’ cases (Illustrations 
taken from Moores’ papei ) 

In all of the five cases obseived eithei at post-moitem or in the operating 
100m, the subdiaphi agmatic poition of the oesophagus was distinctly smaller 
than the normal 2 5 centimeti es The organ appeal ed as a small round coi d 
m one case about 1 centimetre m diameter, in one nearly 2 centimetres The 
muscular vail of this poition was in none thickened, and m two distinctly 
thm, thinner than the coriespondnig muscular coat of the stomach This was 
m marked contrast to the dilated oesophageal wall immediately above the 
diaphragm In each of this small number of cases, the oesophagus imme- 
diately above the diaphragm was greatly dilated and lay ovei on the upper 
surface of the light diaplnagm The contraction from a diameter of 5 to 6 
centimetres immediately above to the small subdiaphragmatic portion (111 
one case, 1 centimetre) was abrupt and took place at the level of the 
diaphragm The hiatus was in each case quite wide and could not actually 
obstruct the oesophagus, though the appearance of a kink at this level was 
insistent, both from the enormous difieience in diameter of the two portions 
and the abrupt change in direction in the lumen of the oesophagus 

There was in all a complete absence of hypertrophy of the musculai 
coat In one the mucosa was ulceiated so that the tearing through of the 
muscular coat during the Heller operation resulted in an opening into the 
oesophagus The tissue was so friable as not to hold a suture 

Examination undei the fluoroscope in each case gave the same appear- 
ance The fluid drink entei ed the oesophagus by the action of the pharyngeal 
muscles, fell straight down to the level of the diaphragm and then filled, from 
the bottom, to show a fluid level of varying height according to the quantity 
taken There was no vestige of penstalsis At the time of examination in 
this group, no fluid entered the stomach, in some others where the oppor- 
tunity to confirm the observation was not given by operation, that is, m the 
lesser degrees, some fluid began to enter after a head pressure of from 10 
to 12 centimetres was reached Then fluid began to trickle in a fine stream 
into the stomach In these which were of lesser severity, the dilatation of 
the oesophagus was not so gieat, nor did the oesophagus lie over on the right 
half of the diaphragm 

The fluid head could therefore exert its foice on the closed cardia, while 
in the more widely dilated and elongated cases it seemed the greater the 
weight of fluid the more firmly was the cardia closed 

In some instances the capacity of the oesophagus is enormous up to I, 2 
or even 3 litres, with a circumference up to 30 centimetres It is noteworthy, 
as has been repeatedly recorded, that the dilatation in this disease reaches a 
far greater degree than is ever seen in mechanical obstiuction by neoplasm or 
scar One objection to the theoiy of a pi unary atony has always been the 
presence of an hypertrophied muscle in the dilated portion of the stomach 
and this has been held by Starck to exclude the possibility on the ground 
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that a paretic muscle does not hypertrophy, but as Chizzola points out that 
does not dispose of the case 

First there are the pseudo-hypertrophies associated with loss of power 
There is the thickening of the wall apart from the muscular thickening, there 
is the analogy of the megacolon with hypertrophy and contraction but no 
advance of the contents and there is, above all, the fact that m the great 
majority of cases seen, no peristalsis can be seen under the fluoroscope so 
that while there may be conti action it may well have lost its coordinated 
sequence 

There has been great difficulty also in interpreting the experimental evi- 
dence of the cardiac innervation Many seemingly contradictory reports on 
the evidence of vagus and sympathetic stimulation are found , but the mam 
trend of evidence points to the conclusion that there is both vagal and sym- 



Tig 9 — Microphotograph shoeing diseased Fig io — Microphotograph from Case II show 
plexus Ner\e fibres replacement fibrosis but ing changes described by Rake 

no ganglion cells (Rake ) 

pathetic influence and that in general the action is comparable to that found 
elsewhere in the intestine and this in spite of the fact that peristalsis cannot 
be initiated by stimulation of one part of the oesophagus 

There is anatomical ground for believing that atony of the longitudinal 
muscle must result in an inability to open the cardia and that there a break 
in the parasympathetic paths would result in a loss of tone in the oesophagus 
permitting dilatation and an inability to open the cardia in rhythm with the 
swallowing reflex 

Ever recurring in the writings is the difference of opinion as between a 
primary spasm of the cardia and secondary dilatation of the oesophagus as 
behe\ed by Micuhcz, and an achalasia or failure to open as originally 
suggested by Meltzer Against the ptinciple of primary spasm of the cir- 
cular muscle of the subdiaphragmatic portion of the oesophagus, it is always 
argued first that an obvious stenosis never results in a dilatation of anything 
like the degree usually found in idiopathic dilatation, second, that there is 
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never found any serious opposition to the passage of sounds, not moie than 
would be found m the tonic closure of the unopposed circulai fibres 

This is supported by the behavior of ingested fluid undei the fluoroscope , 
third, that there is raiely found any hypei trophy of the circular muscle fibres 
which form the sphinctei 

Anatomically, as shown by Forssell, and easily to be confirmed by 
dissection, theie is an adequate muscular ariangement of the longi- 
tudinal fibres to open the cardiac 01 lfice m rhythm with the swallow- 
ing leflex It has been noted, and the evidence given for the belief, that 
fluids flow through the oesophagus into the stomach largely by gravity 
m the presence of an actively opened cardia and that this opening is accom- 
plished by means of the conti action of the longitudinal muscles If this 
be true then Ktaus’s theory gathers weight that the dilatation of the 
oesophagus and the closure of the caidia are bi ought about by some failure 
in the vagus path, by which the oesophagus becomes atonic, dilated and 
elongated , that this is necessarily accompanied by a loss of ability to actively 
open the cardia which lemains closed by the tonic contraction of the cir- 
cular sphincter fibres This seems to the writer to be in accordance with 
the observed cases Bougies pass with little or no opposition into the 
stomach 

Under the fluoroscope in the less seveie degrees of the disease, fluid 
can be seen to fill the oesophagus to form a head, and then pass into the 
stomach as if the weight of fluid had forced the weak sphincter In the 
more severe degrees this does not take place and in these there is noted a 
marked elongation of the oesophagus which lies like a sac over the right 
half of the diaphragm In such instances the head of fluid cannot act to a 
mechanical advantage, but on the contrary the greater the filling the more 
marked the kinking of the oesophagus at the diaphiagmatic level Kraus’s 
theory is suppoited by certain pathologic and experimental evidence 

His own case, where the vagi were found degenerated, has remained the 
only instance where a marked degenerative change has been demonstrated 
Cutting of the vagi as Langley and many others proved has confirmed 
results in an immediate loss of power to swallow fluid or solid food This is 
accompanied by a rapid dilatation of the oesophagus and a closure of the 
cardia which remains permanent till death Tanuya and other workers with 
him state that the cutting of one vagus results in a temporary loss of ability 
to swallow Owing to the great difficulty in keeping animals alive after 
section of both vagi, Tamiya injected small quantities of arsenic into the 
vagi in the neck and stated that they produced moie or less stoppage of the 
food according as the nerves were moie 01 less degenerated The writer has 
not been able to confirm this, all the animals either swallowed in a fairly 
normal way or failed to swallow at all 

There is no doubt that section of the vagi will produce a state superficially 
like that of idiopathic dilatation, yet it cannot be accepted as an explanation, 
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diaphragm, the bringing down and therefore the straightening out of the 
elongated oesophagus without touching the muscle as m the Heller operation, 
or opening the lumen as when an anastomosis is done The procedure is 
easily done and should be safe 

The idea of enlarging the opening m the diaphragm has been proposed 
before, first so far as I know, by Anthony Bassler in 1914 under the influence 
of Chevalier Jackson’s contention that the closure of the cardia is brought 
about by muscular bands derived from the diaphragm The procedure car- 
ried out in the three cases reported is as follows 

An incision as described by Marwedel in 1910, was made in the left 
paramedial line beginning about 2 inches above the ziphoid The muscles 
are cleared from the cartilages of the seventh, eighth, and ninth ribs and 
pushed laterally The cartilage of the seventh rib is cut through at the 
junction with the sternum, care being taken not to enter the pleura or peri- 
cardium The cartilages of the seventh, eighth, and ninth ribs are cut 
through at the costochrondal junction In this way a flap consisting of rib 
cartilages and diaphragm can be reti acted laterally exposing the left lobe of 
the liver The coronary ligament of the liver is then cut as far as may be 
necessary to turn the left lobe of the liver down and to the right This 
brings one to the fundus of the stomach and the subdiaphragmatic portion 
of the oesophagus Loose areolar tissue is cleared away, a large vein crossing 
the crura ligated and cut The opening through the diaphragm enlarged by 
cutting the crura The fingeis are then inserted through this opening and 
the oesophagus, which lies well over towards the right, freed from surround- 
ing areolar tissue and brought down through the opening for 2 inches or 
more In order to do this the right vagus nerve may have to be cut, but 
since the vagi form a plexus about the lower oesophagus this may be done 
without danger 

The edges of the enlarged hiatus are then sutured to the thickened mus- 
cular wall of the dilated portion of the oesophagus and the wound closed 
This procedure has been followed in three cases as the appended case reports 
will show 

Subsequent examination under the fluoroscope shows that fluid enters 
the oesophagus as before, fills to a varying point 4 to 6 inches above the 
diaphragm and then begins to trickle through the narrowed cardia into 
the stomach 

It is necessary only that food should be finely divided and well mixed 
with fluid After a meal it is advisable to take a quantity of water to 
prevent remnants of food remaining in the lower oesophagus 

Case Reports 

Case I — Miss J P, aged fort) -five Complains of difficulty in swallowing Onset 
sudden nine months previous to admission, with vomiting all food Sensation of food 
sticking under the sternum with choking sensation This has continued ever since 
Relieved by regurgitation, of food Has graduall> got worse Feels hungry all the 
time and has lost weight 
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Her weight nine months ago was 170 pounds, now 121 A loss of 49 pounds Feels 
weak from loss of food 

Personal and familj history have no bearing on her present illness except that 
previous to the onset of her present symptoms there had been no gastro-intestinal 
disturbances 

Examination — No ability to swallow, regurgitates almost all food, some fluids 
pass General examination shows nothing abnormal (Esophagoscopic examination 
re\eals a somewhat (esthetic pharynx, great dilatation of the lower oesophagus, some 
greenish fluid content (Esophageal wall smooth No ulceration, no bleeding 

Fluoi oscopic examination (films destroyed) shows a greatly distended oesophagus 
The dilated portion h mg over on the right diaphragm No visible peristalsis, six- 
hour retention of barium drink, none has entered the stomach The examination was 
repeated under atropine and a similar picture obtained The height of the column of 
barium retained was about 6 inches Following the atropine she thought she retained 
food better, but no such improvement could be demonstrated Began night and morning 
feeding b> tube, mtd-daj meal of fluid attempted without tube No improvement 
Benzjl benzoate, adrenalin, ephedrin all tried without effect Protein sensitization 
tests are all negative Regurgitated the noon meal , tube feeding retained Ergotamine 
tried without benefit February, 1926, transferred to surgery 

Opciation February 28, 1926 Heller extramucosal cardioplasty Marwedal’s 
incision The subdiaphragmatic portion of the oesophagus was found to be three-quarter 
inch in diameter The wall was not hypertrophied The wall over the cardiac end 
of the stomach incised down to the submucosa and this incision was extended upward 
over the lower end of the oesophagus It seemed satisfactory up to this point, when 
without obvious reason a small leak was obsened in the oesophagus This quickly 
enlarged to a hole about one-quarter inch in diameter as if the mucosa was either 
ulcerated or verj soft The opening was sutured and reenforced by a la>er of peri- 
toneal tissue Over this was sutured a wedge of omentum Wound closed wuth drain 
to the site of the tear She died March 5, 1926, of peritonitis, mediastinitis and peri- 
carditis, due to a leak at the suture line 

At autops) there w'as found a large ragged hole in the oesophagus extending three 
centimetres above the diaphragm Sections showed an ulceration of edges and 
extensive inflammatory infiltration 

Doctor Rake has examined sections and reports findings in accordance with those 
described 111 his publication Microphotographs are shown 111 Figs 9 and 10 

Case II — Miss K B , aged fifty years Admitted November, 1926, complaining of 
pain and difficulty m swallowing, regurgitation of food and loss of weight ' Onset of 
symptoms five years ago, with difficulty in swallowing and pain in the lower end of 
the sternum Difficult}' gradually increased until unable to swallow any food without 
pain and great difficulty She takes from one to two hours to a meal, and eats alone 
because, m her efforts, food is as likely to regurgitate as to go down She takes fluid 
till the (esophagus feels full, then holds the nose, takes a breath, throws back her head 
and forces down She accompanies the meal with large quantities of water 

X-ray examination, plate 2, shows marked dilatation of the oesophagus, with 
only small quantities passing down the oesophagus A drink of barium and water 
passed more readily 

She had been under medical treatment for varying periods Had had atropine and 
dilatation with hydrostatic bag dilator Had had periods of tube feeding and had 
learned to pass stomach tube herself 

An cesophagoplasty was done November 15, 1926, Marwedal incision The sub- 
diaphragmatic portion of the oesophagus was found to be a small round cord about 
one-half inch in diameter The hiatus was enlarged by cutting forward and to the 
right The dilated portion of oesophagus brought down for nearly two inches and 
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sutured to the edge of the enlarged hiatus It was fully two inches m diameter at 
this point The abdomen was closed without drainage 

From the time of the operation till the present, she has been able to swallow 
food normallj, provided it is finch divided and well mixed with water She has 
regained her weight and strength 

X-ray plates (Fig 5) show the fluoroscopic picture nearly four and one-half 
years after operation 

The oesophagus has regained a nearly normal size, but still requires a 6-inch head 
of fluid column before food enters stomach 

Case III— Mrs B McD , aged fifty -eight jears, May, 1926 Difficult} in swallow- 
ng began about one year ago, more with solids than liquids Takes food till she feels 
full up Then by forceful efforts works the food down Sometimes during these 
efforts she regurgitates She then rests, fills the oesophagus again and again forces 
it onward The cesophagoscope reveals a dilated thoracic oesophagus and a closed 
cardia which was found to grip around a bougie 

Since 1926 she has had more and more difficult} in swallowing, with regurgitation 
of food In December, 1928, contracted influenza and was extremely ill, and could 
swallow no food At this time tube feeding was instituted She quickly learned to pass 
her own tube and has continued ever since She has lost 80 pounds in the past three 
\ears 

Operation Ma} 29, 1929 CCsophagoplast} Marw'edal’s incision The subdiaphrag- 
matic portion of the oesophagus was found to be about 2 centimetres 111 diameter The 
wall w'as not thickened The opening in the diaphragm was enlarged, the dilated por- 
tion of the oesophagus brought down At this point it was 2 inches in diameter and 
not notably thickened In order to bring it down the right vagus was cut Imme- 
diately following operation she was able to swallow normalh and she has continued to 
be able to do so No films available 
Case IV — J S , aged fifty-eight 

History of the picscnt illness — About one year previous to the operation he began 
to suffer difficulty in swallowing and what he took to be vomiting 

The onset W'as sudden but the course intermittent Graduall} the difficult} in 
swallowing became more severe and he regurgitated quantities of food mixed with 
mucus 

Pcisonal histoiy — The patient has been known to be diabetic for five years The 
diabetes m moderate degree requires to take insulin He used alcohol to excess The 
Wassermann was negative 

Operation — Marwedel’s incision The subdiaphragmatic portion of the oesophagus 
was found to be about three-quarter inch m diameter The hiatus w’as enlarged, the 
cesophagus freed and brought down 2 inches below the diaphragm At this level 
the ddated portion w'as about 2 inches 111 diameter, the wall definitely thickened The 
right vagus nerve and a branch of it were cut to allow the cesophagus to be brought 
through Sutered to the edges of the opening 

Following this he swallowed liquid food freely X-ray before leaving hospital 
shows the cesophagus as before, but when the head of fluid reaches about half way up 
the chest fluid begins to enter the stomach 

He returned home and was well until he had a violent attack of vomiting lasting 
three da}s Reentered the hospital 

He vomited large quantities of coffee ground vomilus when taking no fluid by 
mouth Stomach washing demonstrated that the vomitus was from the stomach and 
that fluid entered the stomach 

His blood sugar rare and he showed acetone in urine Under the control of the 
diabetes and stomach washing the vomiting gradually ceased and he began to take food 
again X-ray plates 3 and 4 demonstrate the condition of the oesophagus still dilated 
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but fluid enters stomach under the pressure of a head of fluid of 6 inches Water 
following the meal carries it through 

He lives on finely divided food mixed with fluid and followed by water 
Discussion' — Dr Leonard Freeman (Demer, Colorado) said there seems to 
be two forms, or two reasons wdn swallowing is difficult in dilatation of the oesophagus 
One is the fact that it is a cardia spasm, and the other is the\ fact that the cardia 
seems to be too long for the room m the chest allotted to it so it becomes convoluted 
And the difficult in swallowing is not always due to the fact that the cardia spasm 
is present, because it is not at all present m these cases Kummell has called attention 
to some w’here the mere fact that the length of the oesophagus was convoluted pre- 
\ ented swallowing 

Am muscle that has not am proper point of attachment, or that is too long for 
its point of attachment, does not work properly That opens up the idea that Doctor 
Scrimger has so accentuated, that the oesophagus may be shortened by pulling it down 
into the abdominal cavitj , or, as first suggested by Pribram but not carried out by 

him, it ma\ be shortened b\ pulling it up into the neck 

In 1923 the speaker read a paper on that subject before this Association in w’hich 
he recounted the results of an operation he did in 1902, twenty years before, upon a 
man who w r as unable to swallow' because of a supposed cardia spasm He cut dowm 
the neck and found a dilatation of the oesophagus Bj passing the finger into the 
thorax through the wound m the neck, he w'as able to loosen the oesophagus, and then 
he pulled it up into the neck, getting perhaps a fold of oesophagus that w'as 2 or 3 
inches in length After reflection he decided to mvaginate the upper end of the oesoph- 
agus into the lower This he proceeded to do, thus shortening the oesophagus and 
reducing the cardia over that portion that was mvaginated He then closed the wound 
in the neck 

It w’as a simple operation No infection — it healed mcelj The man w’as relieved 
immediatel} That relief lasted for tw'enty \ears It w’ould seem that if one adopts 
this method of shortening the oesophagus that it is easier and simpler to do from a 

wound in the neck and mvaginating the oesophagus into itself, than to do it from an 

elaborate w’ound and attempt to pull the oesophagus dowm into the abdominal cavity 

Doctor Scrimger rejoined that the very severe case is produced by the kink The 
mechanics of the diaphragm present a picture quite different in a lesser degree of 
seieritj, W’here the oesophagus comes dowm to a long point at which, as it fills up, there 
is a stead} trickle that goes into the stomach In the severe cases, where the oesophagus 
has elongated over into the diaphragm, the more you put into it, it seems, the more it 
is obstructed Bringing dowm the oesophagus through the diaphragm is quite easy 
The approach is made very simple by the so-called Marwedel incision, turning dowm the 
left side of the liver, and then the oesophagus can be brought up to the w'ound, as can 
the pjloric end of the stomach 
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THE PYLORIC SPHINCTER AND DUODENAL ULCER 
By John B Deaver, M D and Verne Gerard Burden, M D 

op Philadelphia, Pa 

Chronic duodenal ulcer continues to occur without explanation or 
apology, and when we try to investigate its associated phenomena we find 
new wonders The incidence of ulcer is increasing and we know of no 
preventive measures All is not serene among those who treat the disease It 
may get well without any treatment, but of this we have grave doubt particu- 
larly as it applies to chronic ulceration Medical treatment undoubtedly can 
control symptoms but m our experience recurrence follows remission of 
treatment in the same fashion it does m the natural course of the disease with 
the exception that the period of absent symptoms is longer Once established 
there seems to be an inherent tendency to duodenal ulceration or to the 
underlying disturbance of which it is a sequel, so that, for a time, it may be 
held m abeyance, but reactivity of the lesion is resumed when the methods 
of control are withdrawn The results of surgical treatment in competent 
hands have been highly satisfactory The selection of patients for operation 
plays a large part in beneficial results Gastro-enterostomy for chronic 
duodenal ulcer especially m the presence of obstruction is one of the most 
satisfactory operations in surgery Improved diagnostic methods, especiall) 
the X-ray and the widespread familiarity with the symptoms of ulcer have 
led to earlier recognition Today, duodenal ulcer is operated on earlier by 
many surgeons and before the proverbial nine medical cures The results in 
these early cases from gastro-enterostomy are not so highly satisfactory and 
the immediate good results seem to dimmish as the post-operative period 
lengthens The reason for this we do not know Its investigation may uncover 
important therapeutic facts We suspect that in these early oDeiated ulcers 
with unsatisfactory results the state of pathologic physiology of which ulcer 
is a sequel is a temporary affair, which, when it spontaneously rights itself 
leaves the patient with an unnecessary gastro-enterostomy The latter then 
may give rise to digestive derangements and symptoms and actually may 
favor the development of a marginal ulcer Medical treatment has its value 
When properly and faithfully followed, it may, m many cases, control the 
condition until the tendency to ulceration disappears The difficulties as we 
see them are that by no method can one select and eliminate the candidates for 
chronic duodenal ulcer and any process of selection by medical treatment must 
face the dire hazards of perforation and haemorrhage We cannot see the 
wisdom of partial gastrectomy for duodenal ulcer We admit that the indis- 
criminate use of gastro-enterostomy for every case of duodenal ulcer pioduces 
results which leave the surgeon in a position difficult to defend Gastro- 
enterostomy occupies a conservative surgical position Within the last four 
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yeais we have become more conservative but we still adhere to our belief 
that by means of operation the welfare of the patient is best seived and safe- 
guaided In this time we have practiced a new surgical procedure but have 
not discarded gastro-enterostomy, which we reserve foi those patients m 
whom certain definite indications are present only when the lesion is exposed 
at operation There aie certain sti iking differences between the functional 
behavior of the noimal stomach as compaied with the stomach of an indi- 
vidual who has a duodenal ulcei The lattei may be called pathologic phy- 
siology It is generally ascnbed to the disturbing influence of the ulcer It 
gives rise to characteristic symptoms by which ulcer is recognized We have 
adopted the view that such symptoms antedate the appearance of ulcer and 
that they signify a derangement of function of which ulcer is a sequel The 
chromcity of ulcei and its tendency to recui after periods of remission de- 
pends upon the maintenance of perverted gastric function 

The secretory activity of the stomach is so adjusted that the quantity of 
gastric juice is directly proportional to the quantity of food, and the juice as 
it flows from the glands possesses a constant acidity In the words of Pavlov 
“The astonishing exactitude of the work of the glands that which is de- 
manded of them they furnish each time to a hairbreadth, no more and no 
less ” In this normal scheme of things there is no necessity for a neutralizing 
mechanism to take care of excess acid since the juice, as it comes from the 
glands, has a constant acidity, about o 5 per cent , and only enough is produced 
to maintain an optimal digestive concentration in the food mixture 

The stimuli for the secretion of acid originate from two separate sources 
One, the more important, is the psychic stimulus which is initiated by the 
sight, smell, or taste of food It gives rise to an outpouring of so-called 
appetite juice which is highly potent in digestive properties This stimulus 
has been proven to reach the gastric glands by way of the vagi nerves Pavlov 
showed that dogs in which the vagi are cut high up will not produce gastric 
juice after sham feeding “Appetite spells gastric juice ” The other stimu- 
lus, the lesser of the two, comes from the presence of food m the stomach 
V ariations above normal in gastric secretion are most likely to ensue when 
the psychic stimulus is overactive or unduly prolonged beyond digestive 
requirements The excessive acid so produced must be controlled by neutral- 
ization first, in order that digestion can proceed, and second to avoid injurious 
effects of highly concentrated acid on the gastric mucous membrane Tem- 
porary and slight degrees of excessive acidity are probably controlled by an 
outpouring of mucus However, the mucus of the stomach has only weak 
neutralizing properties The pyloric mechanism is the mam factor for control 
when for any reason gastric acidity shows a tendency to exceed normal limits 
It seems more in keeping with facts to speak of the pyloric control of acidity 
rather than of the acid control of the pylorus The pyloric sphincter in 
coordination with reveise peristalsis m the duodenum, upon demand, pro- 
vides for regurgitation of duodenal contents into the stomach This fluid, 
composed mainly of pancreatic juice, is the most alkaline m the body Many 
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investigators have confirmed the finding of Boldyreff that duodenal regurgi- 
tation occurs so commonly that it may be called a natural phenomenon 

Thus, it would seem that the normal stomach under normal control pro- 
duces a quantity of acid which is accurately regulated in keeping with diges- 
tive requirements and when, as the result of overacting stimuli, an excess of 
acid is formed the control mechanism of duodenal regurgitation provides the 
factor of safety 

Qumcke m 1889 observed a child with a gastrostomy and noted that 
during fasting the pylorus often remained open for ten minutes during which 
time bile and other intestinal fluids passed to and from the stomach This 
so-called duodenal regurgitation was later studied by Boldyreff who concluded 
that it was a natural phenomenon and ascribed to it a regulatory role in the 
control of gastric acidity The observation of Boldyreff has been widely con- 
firmed and generally accepted but his theory as to the natural control of gastric 
acidity has been questioned by the results of recent experiments The latter 
hold to the view that the noi mal stomach has c n inherent ability to control its 
own acidity But the stomach of an individual with duodenal ulcer does not 
exhibit normal function and there is a notable failure to control acidity If 
what Pavlov states is true regarding the secretory behavior of the stomach, 
then the state of hyperacidity must lesult from an overproduction of acid, 
that is, beyond or independent of digestive requirements combined with 
failure of some mechanism whose purpose is the control by neutralization 
of excess acid A number of investigators have made experiments on 
duodenal regurgitation in dogs by introducing into the stomach 200 cubic 
centimetres of o 5 per cent hydrochloric acid They found that the regurgita- 
tion of duodenal fluid into the stomach is a constant occurrence and that the 
late of neutralization of gastric acidity can be accurately measured That 
antipenstalsis 111 the duodenum is the force behind regurgitation is indicated 
by the X-ray studies of Salmond In 100 consecutive human cases he observed 
antipenstalsis m the duodenum m ninety-three The actual regurgitation 
through the pylorus into the stomach he has been able to see in some twenty 
odd cases but this, he states, is difficult to detect Intragastnc pressure is 
normally below 10 centimetres of water while duodenal pressure is between 
10 and 15 centimetres of water In their clinical studies, Wright and Medes 
found that regurgitation of duodenal contents into the fasting stomach oc- 
curred m 100 per cent of the cases and that it took place with special fre- 
quency as the stomach is emptied The purpose of regurgitation obviously 
is to neutralize excess acid and m the process the pancreatic juice is the mam 
factor Hepatic bile is neutral 111 reaction and usually acid before reaching 
the intestines 

The division between stomach and duodenum is sharply defined anatomi- 
cally and physiologically by the pyloric sphincter Formerly it was thought 
that this muscular ring had much to do with the emptying of the stomach but 
m this it actually plays a small part unless by dysfunction or fibrous contrac- 
ture a functional or mechanical obstruction exists 
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Text-books of anatomy lefei to the pyloius as a local mciement of cncu- 
lai muscle fibies The nnpoitance of the pyloric sphmctei as a separate 
anatomic and physiologic entity lecently has leceived lecogmtion About 
five years ago w hen we became intei ested in the lelationship between the 
pyloric sphmctei and peptic ulcer one of us made dissections of the human 
stomach by lemoving the mucosa and submucosa Observation of the 
exposed musculai coats demonstrated that the pyloric sphincter was a distinct 
muscular ring In other dissections we found that the splnncteric muscular 
ring could be peeled off readily fiom the underlying submucosa to which it 
was only loosely attached A tiue sphincter not only has the ability to con- 
tract, which is its most generally accepted function, but also to undergo active 
dilatation In 1879 Rudmgei described the dilatoi muscle of the pylorus , and 
Forrsell said that the pyloric sphincter has radial and cncular muscle fibres 
which like the iris can diminish the lumen of the tube-shaped canal The 
recent studies of Horton have been most intei esting He demonstrated that 
at the pylorus 50 to 55 per cent of the longitudinal fibres which are continued 
down from the stomach, dip into the pyloric sphincter to take pait m the 
formation of the sphincter and constitute the dilatoi muscle of the pylorus 
The circular muscle fibres of the pylorus constitute foui or five times more 
of the thickness of the sphincter than do the longitudinal fibres From his 
studies he concluded that the pyloric sphmctei is a complete sphincter, m 
which there is both a constrictor and dilator mechanism 

If it be true that the pyloric sphincter has a dual opposed musculature like 
a true sphincter then for purposes of coordinated function it must possess a 
double innervation whose neive fibres cannot he solely vagal or sympathetic m 
origin but the innervation of the cncular fibies must be derived from a source 
other than that for the dilator fibres Researches on the innervation of the 
pyloric sphincter have not yielded concoidant conclusions For the lleocsecal 
sphincter, Elliott showed that the sympathetic is for conti action and the vagus 
for relaxation In the general musculature of the stomach the vagus is motor 
Since the only part of the pyloric sphmctei formed from the general muscula- 
ture of the stomach is by the longitudinal fibres which dip in to form the dilator 
muscle it seems logical to infer that vagal stimulation, unless too strongly 
opposed by contraction of the more powerful circular fibres, should cause 
active dilatation of the pylouc sphincter The circular fibres of the sphincter 
are independent of the musculature of the stomach In fact, according to 
Gaskell, the sphmctei s of the gastro-mtestinal tract do not have a common 
origin with the enteric musculature but represent isolated remains of epidermal 
musculature In accordance with this developmental theory Gaskell believed 
that the motor nerves for the constrictor fibres of the gastio-intestmal sphinc- 
ters were derived from the true sympathetic nerves of the thoracico-lumbar 
outflow from the spinal cord Carlson and Litt 111 the course of their studies 
on the reflex control of the pylorus state that mechanical or electrical stimu- 
lation of any visceial afferent nerve may induce a temporary spasm of the 
pylorus and that these reflexes persist after section of both vagi m the neck 
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Therefore, it would seem that the mam efferent paths are in the splanchnic 
nerves They found that epmephrm (whose specific action is only on struc- 
tures supplied by true sympathetic nerves) induces contraction of the pylorus 
They conclude that the predominant reflexes from the viscera into these 
sphincters (cardiac and pylonc) under their experimental conditions, is motor, 
and if prolonged they became caidiospasms and pylorospasms 

From a study of the work of the above investigators we believe there is 
evidence to indicate that the constrictor fibres of the pyloric sphincter are sup- 
plied by the sympathetic and the dilator fibres by the vagal nerves It also 
seems well established that regui gitation of duodenal contents into the stomach 
is a natural phenomenon whose purpose it is to neutralize gastric acidity when 
the latter for any reason is produced m excess of digestive requirements The 
pyloric sphincter by its strategic position presides over and controls the mecha- 
nism of duodenal regurgitation 

Hyperacidity by which we mean a real excess of hydrochloric acid can 
arise only from an overactivity of the stimulus which produces normal acid- 
ity The main pathways for this stimulus are the vagus nerves since section 
of these nerves produces a permanent reduction in gastric acidity Temporary 
hyperacidity probably is of frequent occurrence and its control is by the safety 
mechanism of duodenal regurgitation One of the characteristics associated 
with duodenal ulcer is peisistent uncontrolled hyperacidity By means of the 
acid-test meal, patients with duodenal ulcer have been shown to have inade- 
quate or absent duodenal regurgitation For this the fault seems to he with 
the pylonc sphincter which through failure to open (achalasia) or because of 
spasm acts as a hindrance to the needed reflux of duodenal contents into the 
stomach Is this disturbance of function secondary to and caused by the 
presence of duodenal ulcer 7 According to the views expressed by Hurst, the 
answer is in the affirmative He also explains the symptomatology of ulcer 
on the basis of dysfunction of the pylonc sphincter We are in agreement with 
the latter view but on the basis of our clinical experience and the researches 
of others we hold that the symptoms precede the appearance of ulcei and that 
such symptoms are the expiessious of a distuibed physiology of which ulcer 
is a sequel Every surgeon many times has had the expenence of opeiating 
on a patient who exhibited the chaiacteiistic symptoms of ulcer but no ulcer 
by a most thorough search could be demonstrated Such instances particu- 
larly occur when the history of ulcer has been one of shoit duration These 
symptomatic ulcers are often cured by medical measuies Little w'onder that 
Moynihan w 7 as led to remark “The ulcer that cannot be demonstrated to the 
entiie conviction of the onlooker does not exist ” To the detnment of surgery 
w'e must admit that symptomatic ulcer has often been treated by gastro- 
enterostomy In these cases we have many times found the lesion m the 
appendix 

Most of the older work on the experimental production of peptic ulcer can 
be discarded In our opinion the experiments of Mann by which he regularly 
produced typical peptic ulcers in dogs by his method of surgical duodenal drain- 
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age establish beyond doubt the importance of acid as the paramount etiologic 
factoi In these expemnents theie aie two other significant points The ulcer 
did not occur in the duodenum but in the proximal end of the transplanted 
jejunum and the acidity of the stomach as shown by McCann remained un- 
changed These findings indicate that acid is the main etiologic factor in the 
production of ulcer, that m the jejunum under the conditions of the experi- 
ment an ulcer may result fiom the action of normal gastric juice and that 
duodenal regui gitation normally is not required for the control of gastric 
acidity again confirming the views of Pavlov on the exactitude of gastric secre- 
tion The experiments also do much to explain the occuirence of secondary 
ulceration after gastroenterostomy since this opeiation may permit unmodified 
gastric juice to come into dnect contact with the jejunum 

Weiss and Gunanan cut the duodenum across below the exit of the bile 
and pancreatic ducts The proximal end was united to the side of the lower 
ileum thus diverting the duodenal contents The pyloi us was then divided and 
the duodenal opening closed by suture The efferent loop of the duodenum 
aftei the first step of the operation was united end-to-end to the pylorus In 
each of the fifteen dogs so treated a typical chronic, sometimes perforating, 
ulcei developed m the duodenum several centimetres below the anastomosis 
In these experiments they also found, as did McCann, that there was no 
change m gastric acidity from the pre-operative figures In their opinion 
gastric acid is the chief etiologic factor in the development of ulcer and 
duodenal regui gitation is a protective mechanism which not only saves the 
mucous membiane from the haimful effects of hypei acidity but it also gives 
the needed protection against normal acidity How does this experimental 
work apply to the human subject ? Duodenal regurgitation occurs with such 
regularity m the normal stomach as to be considered a natural phenomenon 
In patients with duodenal ulceration it has been demonstrated that regurgita- 
tion is either absent or deficient Ulcer is not the cause of symptoms because 
typical symptoms so frequently occur in the absence of ulcer and during 
periods of symptomatic remission the ulcer is still present but is m a process 
of healing which has been verified by careful histologic studies although com- 
pletely healed ulcers are extremely rare at the operating table Those who 
have studied the progress of ulcers under medical treatment report that 
symptoms do not disappear until pylorospasm has been relieved In the opin- 
ion of Hurst, with which we agiee, the symptoms of ulcer are an expression 
of dysfunction of the pyloric sphincter Gastroenterostomy is an experiment 
m physiology In this operation the surgeon unknowingly puts to test the 
theory that acid is the chief etiologic factor in ulcer The subsequent develop- 
ment of a maiginal or jejunal ulcer is evidence of the fact that the jejunum 
is vulnerable to the action of normal or hyperacid gastric juice If the 
anastomotic stoma is insufficient in size or develops a sphmcteric mechanism 
it may pi event the entrance into the stomach of the neutralizing duodenal 
contents so that unmodified or hyperacid gastric juice is ejected directly into 
the jejunum wheie an ulcer develops at the site of contact as it did m the 
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duodenum When a gastroenterostomy is made following the appearance of 
the ulcer after Mann’s surgical duodenal drainage the original ulcer promptly 
heals but a new ulcer usually develops m the jejunum opposite the anasto- 
mosis In patients with duodenal ulcer treated by gastroenterostomy and in 
whom symptoms were relieved Flman showed by means of the acid test meal 
that there was prompt and efficient neutralization of the acid 

It is our belief that in the development of duodenal ulcer two etiologic 
factors are at work, neither of which can cause the ulcer without the coopera- 
tion of the other One is hyperacidity by which we mean an overproduction 
of acid The other is spasm or achalasia of the pyloric sphincter Hyperacidity 
no doubt occurs periodically in many individuals who never develop duodenal 
ulcer for the reason that they have an efficient safety mechanism in duodenal 
regurgitation Likewise pylorospasm must be of frequent occurrence in many 
individuals paiticularly in those who harbor an mtra-abdominal focus of infec- 
tion In these we often find the symptoms without the ulcer But when there 
occurs the combination of the two factors, that is, hyperacidity and pyloro- 
spasm, the offspring of this mating is ulcer We do not know the cause of 
hyperacidity The stimulus which produces it comes down the vagus nerves 
It is an exaggeration of the appetite 01 psychic phase of gastric secretion Less 
do we know of means to control it Perhaps complete mental and physical rest 
is the answer Indeed, patients with duodenal ulcer often experience complete 
symptomatic relief when the) are able to obtain physiologic rest It is an 
important part of the medical treatment of ulcer But life must go on and 
such treatment cannot be followed indefinitely We know that pylorospasm 
is often a reflex from an intra-abdominal irritation In this way chronic ap- 
pendicitis '01 cholecystitis, the two most common foci of infection within the 
abdomen, may under proper conditions play a large part in the etiology of 
ulcer Pjlorospasm may also occui as a part of a geneial nervous disturbance 
which particularly affects stiuctures supplied by sympathetic nerves and is 
manifested by sympathetic overactivity The work of Crile along this line 
deseives senous consideration He has advocated and practiced resection 
of the suprarenal glands for the cure of duodenal ulcer Many observers 
have noted that duodenal ulcer usually selects for its host an individual of a 
characteristic constitutional type 

Hie active treatment of duodenal ulcer when carried out along rational 
lines especially with regard to etiologic factois to be successful, must attain 
one important result namely, the contiol of hyperacidity In what better 
way can this be done than by restoration of the natural mechanism for neu- 
tralization ? This may be accomplished in an indirect manner by gastroen- 
terostomy The results of this operation are not uniformly satisfactory when 
based on the experience of many surgeons Careful selection of jiatients 
will improve the surgical results but what is to be done for those patients who 
fail to qualify for operation ? Must they seive an apprenticeship under 
medical treatment before being admitted to the operating room ? 

Many surgeons hesitate to recommend operation whim the history of 
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ulcer lias been of shoit duiation Pei haps this is based on sound judgment 
because in such cases the iesults of gastroenterostomy have not been ci editable 
Opeiation m many early cases has disclosed symptomatic ulcer Nowhere 
m surgeiy lias the unquestionable evil of an operative proceduie been estab- 
lished as in the case of gastroenterostomy for the symptoms of ulcer without 
a demonstrable lesion Expeiunental ulcers develop within six weeks to two 
months Perhaps in the human subject this period is longer In clinical 
experience it is not uncommon to have symptoms of secondary ulceration 
develop within two or three months after gastroenterostomy We have seen 
many cases of acutely perforated duodenal ulcer with a history of only several 
weeks’ duration Fiom a pathologic standpoint, and this coincides with clinical 
facts, a duodenal ulcer of seveial months’ duration carries the same hazardous 
complications of perforation and haemorrhage as does an ulcer of years’ 
duration 

The obvious fact in the etiology of ulcer is that the causative agent not 
only initiates the lesion but is responsible for its chronicity We believe that 
the causative agent is excessive gastric acidity which through failuie of the 
mechanism of neutralization exposes the duodenal mucous membrane to the 
injurious effects of acid The hindrance to duodenal regurgitation in cases 
of ulcer is the abnoimal action of the pylouc sphincter The test of the cor- 
rectness of this theory should be the results in patients with ulcer m whom the 
activity of the sphincter has been abolished 

The technic of the operation has been previously described In simple 
terms it consists of the submucosal removal of the anterior half of the pyloric 
sphmctei The procedure while necessitating meticulous attention to the de- 
tails of dissection can be completed in ten minutes There should be no 
mortality The final result does not disturb the normal anatomic relation- 
ships The sphincter is put completely out of commission because one-half 
of it is removed Simple cross-section of the sphincter as m the Ramstedt 
operation in our opinion does not permanently abolish sphmcteric action 
Plastic operations on the pylorus m which the lumen is deliberately opened 
eventually may lead to cicatricial stenosis By removing half of the sphincter 
without opening the lumen scar tissue is reduced to a minimum, stenosis does 
not occur and the sphincter is rendered inactive through loss of half its sub- 
stance and interruption of nerve pathways In our practice the operation is 
performed in every case of duodenal ulcer, unless certain conditions make 
it technically impossible to do so These conditions have to do with a firmly 
fixed pyloro-duodenal area which make it inaccessible for the operative manoeu- 
vres Excessive scar tissue or periulcerous exudate are technical contrain- 
dications In such instances we perform gastroentei ostomy In seveial cases 
of acutely perforated duodenal ulcer we have closed the perforation and then 
removed the anterior half of the sphincter 

Results — In our early experience before perfection of technic we com- 
mitted such errors as accidental opening into the duodenum and failure to 
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remove completely all the muscle fibres in the anterior half of the sphincter 
These errors have an effect on the post-operative results 

During the years 1928, 1929, and 1930, ninety-one patients with duodenal 
ulcer were operated on Forty-four of these were treated by lemoval of the 
anterior half of the pyloriq sphincter In addition to the operation for ulcer, 
m many cases coincident lesions as appendicitis and cholecystitis received 
operative attention This report concerns the forty-four patients who had a 
demonstrable duodenal ulcer and in whom the anterior half of the pyloric 
sphincter was removed Four patients died in the hospital , one from respira- 
tory failure three days after operation, one from uremia ten days after 
operation, one from cardiac disease thirteen days after operation and one from 
peritonitis thirteen days after operation Of the remaining forty patients, 
thirty-five were seen and examined at regular intervals in the follow-up service 
of the Lankenau Hospital over a period varying from two months to three 
and one-half years after operation The examinations were made by members 
of the hospital staff Results of the examination were graded from one to four 
A patient who had complete relief of pre-operative symptoms was graded 
four while one who experienced little or no relief was graded one On this 
basis, twenty-six patients were graded four, five were graded three and four 
graded two It was noted that the improvement or relief of symptoms did 
not diminish as the post-operative period lengthened 

Fluoroscopic examination of the stomach after an opaque meal was made 
in sixteen patients during the course of the observations m the follow-up 
service In all patients it was noted that the emptying time was normal or 
slightly accelerated although in many of these the pre-operative study had 
shown delayed emptying or actual retention It was difficult for the rontgenolo- 
gist to give a definite opinion regarding direct signs of ulcer m the duodenal cap 
because of the confusion arising from the proximity of the operative site In 
all patients except three the indirect signs of ulcer had disappeared Post- 
operative gastnc analysis by means of the fractional test was carried out in a 
sufficient number of patients to determine that there was no significant change 
from the pre-operative findings We do not attach much importance to these 
results for the reason that the usual fractional analysis after a test meal gives 
little positive information regarding duodenal regurgitation and the actual 
concentration of acid entering the duodenum Important evidence regarding 
the efficacy of the operation on the sphincter m restoring duodenal regurgita- 
tion could be obtained by means of the acid test meal This we have not done 
but propose to do it in future cases At the present stage we can only say 
that regardless of laboratory studies the operation has given symptomatic 
relief 

Conclusions — It seems that duodenal ulcer usually occurs m individuals 
who have a constitutional hyperacidity From experimental and clinical studies 
it seems that acid is the direct causative factor in the initiation and maintenance 
of duodenal ulcer That all individuals with temporary or persistent hyper- 
acidity do not develop ulcer is probably due to the safety control mechanism 
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of duodenal regurgitation Studies have shown that patients with ulcer have 
deficient duodenal regurgitation or are unable to neutralize efficiently acid 
injected into the stomach The clinical symptoms of ulcei can be explained 
on the basis of pyloiospasm Dysfunction of the pyloric sphincter not only 
causes the symptoms of ulcer but piecedes the appearance of ulcer The com- 
bination of dysfunction of the pylonc sphincter and hypersecretion of acid 
gives rise to duodenal ulcer The control of the hypersecretion of acid is 
difficult and uncertain by medical means alone The other factor, the pyloric 
splnnctei, m the etiology of ulcei can be removed by a surgical procedure 
Removal of the anterior half of the pyloric sphincter by the method described 
permits uninterrupted regurgitation of duodenal contents into the stomach 
thereby attaining control of acidity This operation does all that gastro- 
enterostomy can do and all that medical treatment tries to do It restores na- 
ture’s method for the control of acidity It is based on sound physiologic 
principles It is generally agreed that when gastric acidity is controlled a 
duodenal ulcer will heal and that symptoms will disappear when pylorospasm is 
relieved The operation on the sphincter accomplishes both objectives The 
advantages of the operation are, its simplicity of performance, there is no 
disturbance of anatomic relationships and there is no opportunity for the de- 
velopment of anastomotic ulcer In our practice, submucosal lemoval of the 
anterior half of the pyloric sphincter is the operation of choice for duodenal 
ulcer Certain contraindications aie stated Results are given in forty-four 
patients with duodenal ulcer in whom the anterior half of the pylonc sphincter 
was removed 
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By Frederic W Bancroft, M D 
of New York, N Y 

from Tilt SURGICAL SERWCE OF THE FIFTH WEMJE HOSFITAL 

Hemangioma of the large bowel is a relatively rare disease Neverthe- 
less the mortality has been so high and the operative results so unsatisfactory 
that the report of a case with a satisfactory cure seems justified In the case 
to be reported the area of the tumor corresponded to the distribution of the 
superior hsemorrhoidal vein Assuming that there would be a free venous 
communication between the vein and the dilated areas of the tumor, a plan 
was devised for obliterating the venous sinuses — with resultant cure The 
details of the operative procedure, colostomy and later closure of the 
colostomy are described in the case report in the latter part of this article 
A search of the literature for haemangiomas of the colon show few re- 
ported cases 

The end-results of these cases showed that death occurred from haemor- 
rhage, or resection or permanent colostomy were performed to relieve the 
symptomatology As the disease is usually congenital, the symptoms of 
bleeding occur in early life, and as a result the normal activities of youth 
are restricted and the outcome is indeed tragic 

Pathology — If one accepts the theories propounded by Virchow, Ribbert, 
and Fraser that haemangiomas are localized encapsulated tumors it is ques- 
tionable whether one can definitely classify the vascular tumors seen in the 
large bowel under the terminology of haemangioma 

Fibbert, working on cavernous angiomas with particular reference to the 
small telangiectatic tumors of the skin and the cavernomas seen in the liver, 
states that the tumor, consisting of vessels with thin walls surrounded by a 
connective tissue stroma containing few cells has no direct connection with 
the capillaries of the normal surrounding tissue There is no interconnection 
with the surrounding vessels, no indication that the dilated lunnna gradually 
contract to merge with the capillaries or possibly have developed from them 
I Ins impression, according to Ribbert, is absolutely not changed by the fact 
that artenal vessels enter while venous vessels emerge from angioma or that 
individual sections demonstrate this communication Ribbert also says that 
there is no justification for assuming that originally the vessels of the 
Hemangioma were the normal pait of the vascular system and developed 
later into a tumor He believes that the vascular complex producing the new 
growth v'as an independent entity from the beginning and not a preexisting 
dilatation of normal vascular channels Virchovg Rindfleisch, and Ribbert 
believe that cavernomas are due to the primary development of connective 
tissue infiltrating the surrounding tissues gradually without any distinct mi- 
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croscopic visible foimation The vessels aie subsequently formed withm this 
connective tissue Ribbeit injected the vessel walls of angiomas of the skin 
and of ca\ ei nomas of the livei and was able to show that the injected solu- 
tion w as seen exceeding the limits of the tumor only where aiterial vessels 
enteied it and venous vessels emerged fiom it There was no direct connec- 
tion between the capillaries of the tumoi and the surioundmg capillaries of 
the host 

Fiaser states in congenital hiemangiomas these vessels are originally 
formed in the \asculai aieas of the mesoderm of the embtyo Ceitam cells 
of the mesoderm (angioblasts) become vacuolated, and proliferate m such a 
wa\ as to form a S) nc\ tium Fluid collects within the vacuoles, which, en- 
larging and pi oil f crating, give rise to minute reddish specks, the so-called 
“blood islands of Pander” The enlaiged paits of the syncytium are united 
to one another by narrow ei parts, and aftei a time the cavities extend into 
the nariow poition, so that a netwoik is pioduced The w r alls of these pn- 
mary vessels aie composed at fiist merely of the piotoplasm of the syncytium, 
with nuclei embedded m it heie and theie Subsequently, the protoplasm 
becomes differentiated around the nuclei into the flattened cells which com- 
pose the walls of the capillanes, and wdnch foim the lining avails of the arteries 
and veins As they are developed, the vessels aie backed by a very slight 
amount of connective tissue which forms a stioma that binds them together 
Sometimes the stroma is abundant, so that the tumor appeals more or less 
scirihus-hke in type 

The Fuithei Evolution of the 7 uino) * — Theie are at least four possible 
and different dnections m wdnch the evolution of the tumor may occur (i) 
Its growth may become ariested, the tumor eventually unclei going spontane- 
ous cure by a process of fibrosis, (2) the tumor, while letammg the chai- 
acteristics of a capillary haemangioma, continues to grow 7 by a process 01 
infiltration of the surrounding parts, (3) the original capillary type ot 
haemangioma becomes converted into a cavernous type of haemangioma, (4) 
the original capillary type of tumor becomes conveited into what we hate 
termed the compact type of haemangioma 

1 — Natmal Ancst and Spontaneous Cine — The connective-tissue stroma 
wdnch, m greater or lesser quantity, always surrounds the tumor elements, 
is converted into a dense fibrous tissue By a perivascular and endovascular 
thickening , the blood-vessels undergo a progressive obliteration The dimin- 
ished blood-supply, and the pressure of the surioundmg fibious tissue, eventu- 
ally lead to a complete disappearance of the tumor tissue, its position being 
replaced by fibrous tissue 

2 — Piogtcsswe Spicad and Infiltiation — Infiltration is extensive in the 
subcutaneous fatty tissue, the tumor extending between individual fat ceils, 
and among the fibres of the connective-tissue stioma The deeper the exami- 
nation is carried, the less marked does the infiltration become To some 

* Fraser, John Haemangioma Group of Endotheliahoblastomata British Journal of 
Surgery, vol vn, p 335, 1929-1930 
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extent infiltration occurs in muscle, the tumor extending between individual 
muscle fibres Where neives are present the sheath of the nerve is invaded, 
and there is a spread inwards between individual nerve fibres 

3 The Development of the Covet nous Type of Hcrinangioma — If the 

embryonic capillary tissue develops a connection with the circulation, the 
cavernous type of hemangioma may result The original embryonic capillary 
vessels become distended, probably from the passage through them of the 
circulating blood under some degree of pressure The lining endothelium be- 
comes very much thinner, and the cavity is filled with blood, which, judging 
from the character of its corpuscular elements, is in active circulation In 
this last respect the contents of the cavernous haemangioma differs very mark- 
edly fiom that of the capillary type, the corpuscular contents of which are 
eithei imperfectly developed or degenerated It is the exception to find a 
tumor in which the cavernous change has become general , in almost every in- 
stance, if the cavernous tumor is present, it is associated with the capillary 
type, and with varying changes in transition between the two 

4 — The Development of the Compact Type of Hccmangioma — If, for 
some reason, the endothelial cells lining the capillary type of tumor take on 
active proliferation, the compact type of haemangioma may develop Generally 
the proliferation is perivascular in type, occasionally it is endovascular, the 
cells projecting in papilla-like ariangement, and becoming arranged m con- 
centric masses and whoils The development of the compact variety of 
haemangioma is accompanied by a localization of the tumor 

In our case, where no specimen was removed for examination, it is diffi- 
cult to state whether or not the diffuse cavernous dilatation of the vessels 
was m truth a tumor growth or a dilatation of existing vessels As can be 
seen m the illustration there was no sharp demai eating line between the 
angioma and the normal bowel Throughout the area of about an inch and a 
half there was a gradual transition from dilated to normal vessels Also it 
was obvious that there was a free, open communication between the superior 
haemorrhoidal vein and the dilated vessels within the lumen and on the sur- 
face of the affected colon 

Symptoms — As can be seen m Chart I the most prominent symptom m 
the cases reported is repeated bleeding from the rectum, often beginning m 
infancy As a result, a true anaemia occurs, frequently associated with 
asthenia and cachexia The haemorrhages may be small, or sufficiently mas- 
sive to cause exodus In a number of cases hasmorrhoidectoiny has been per- 
formed without satisfactoiy cure In one case intestinal obstruction was 
created by a pedunculated submucous angioma 

Summary of Reported Cases 

Case I — Reported by Barker, 1883, male, forty-five years of age Symptoms — 
Diarrhoea with haemorrhage , occasional constipation Duration — “Since boyhood” 
Treatment — Injections of Tr Fer Perchlor Rest in bed Results — Death N a: void 
growth in lower rectum 
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Case II —Reported by Marsh, 1883, female, ten years of age Symptoms —Repeated 
haemorrhage from bowel Duration — Since age of two Treatment — Cauterization 
Results — Relieved symptoms but did not cure growth 

Case III Reported by Benneke, 1906, male, fifty-two years of age Symptoms — 
Not stated Died of tubercular meningitis Duration— Not stated Results — Post- 
mortem examination haemangioma of entire intestine 

Case IV — Reported by Tuffier, 1913, male, thirty-one years of age Symptoms — In- 
testinal haemorrhage and anaemia Duration —Seven years Treatment —Cauterization , 
later operation Results —Death after laparotomy 

Case V — Reported by Hartmann, 1913, female, twenty-two years of age Symptoms 
— Rectal haemorrhage Duration — Not stated Treatment — Cauterization Results — 
Recover} 

Case VI — Reported by Kausch, 1914, male, seventeen years of age Symptoms — 
Blood m stool , haemorrhage and anaemia Duration — Since first year Treatment — 
Operated in fourth jear for congenital haemorrhoids Hosp tr 1911-19x2, artificial anus, 
remo\al of polyp from anus 1913-1914, five-stage operation Results — 1916, general 
condition greatl} improved 

Case VII — Reported bv Dujarier and Topous Khan, 1920, male Symptoms — Inter- 
mittent rectal haemorrhage, anaemia, loss of flesh Duration — Three years Treatment 
— Exploratory laparotomy Results — Not stated 

Case VIII — Reported by Hennig and Schutt, 1923, male, twenty-three years of age 
Symptoms — Rectal haemorrhage , blood in stool Duration — Since age of seven Treat- 
ment — Operation for lymphangioma of knee Rectal examination not made Results — 
Post-operative rectal haemorrhage Impossible to operate Death 

Case IX — Reported by Reichel and Staemmber, 1924, male, seventy-eight years of 
age Results — Seen at autopsy 

Case X — Reported by Buie and Swan, 1929, female Symptoms — Symptoms of gall- 
bladder disease Duration — Not stated Treatment — Gall-bladder operation Examina- 
tion of appendix Results — Diffuse venous haemangioma of appendix and caecum 

Case XI — Reported by Buie and Swan, 1929, female, forty-eight years of age 
Symptoms — Passage of small amounts of blood Duration — Four months Acute 
obstruction one month Treatment —Operation for obstruction Results —Annular 
cavernous haemangioma in colon 

Case XII— Reported by Hume, Graydon O, 1922, male, forty-eight years of age 
Symptoms — Repeated rectal haemorrhages Duration — Since age of twelve Treatment 
— Transfusion and packing of rectum with kaolin paste Results — Death by haemorrhage 
Case XIII —Reported by Bensaude and Antoine, 1923, female, twenty-one years of 
age Symptoms — Haemorrhage of the rectum associated with pain, anaemia, severe 
cachexia Duration — Many years Treatment — Operation Diffuse angioma of rectum 
and sigmoid Artificial anus made in transverse colon Post-operative X-ray therapy 
Results — Improved (Still under treatment ) 

Case XIV —Reported by Bensaude and Antome Symptoms —Profuse haemorrhages 
of rectum Duration —Not given Treatment —Operation Symptomatic and injections 
morphine Results — Death from haemorrhage 

Ti eatment — In the cases noted palliative measures, such as irrigations of 
styptic substances per rectum, rest, morphine, transfusions, etc , have been 
the medical therapy In one case a permanent anus was established and the 
bowel containing the angioma resected In another a permanent colostomy 
was made m the transverse colon, and the sigmoid treated by radium therapy 
Diagnosis — In any patient who complains of persistent bleeding from the 
rectum over a period of years, usually beginning in infancy, angioma should 
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be suspected If the angioma occupies the rectosigmoid, the diagnosis may 
lie readily made from the appearance as seen by proctoscopic examination 
Unless there should happen to be a pedunculated tumor X-ray is of little 
importance from a diagnostic point of view 

Case Report— B L, male, Russian Jew, born m the United States, aged seventeen 
First admission to Fifth Avenue Hospital March 12, 1930 Chief complaint —Bleeding 
from rectum Since fifteen months of age patient has complained of frequent attacks of 
bleeding from the rectum He has had no pam except when passing a constipated stool 
Has periods of diarrhoea and constipation, and stools always appear streaked with very 
dark blood At times when he has diarrhoea he passes bright red blood, which varies 111 
amount from a quarter to a half glass at a time There are times when he uses mineral 
oil, when he has very little bleeding These times he may bleed only once out of about 
ten times 

Past Histoiy — Diphtheria as a child At four years of age had an operation for 
h'emorrhoids , and other rectal operation, of which he is not quite certain, at about six 
years of age Becomes short of breath on exertion, and has had fainting sensations and 
has fainted occasionally after any muscular exercise His best weight has been 142 
pounds , at present he weighs 130 Has never been able to exercise on account of 
faintness 

Physical Examination — Pale, slender youth Eyes react to light and accommodation 
Pupils are equal Mouth in good condition Tonsils absent Lungs clear throughout 
Heart Regular rhythm, fair quality Has a powerful beat with P M I within mid- 
clavicular line in fifth interspace No irregularity or murmurs Abdomen negative 
Some gas in intestines noted 

Digital Examination — There is no enlargement of the prostate, or noticeable lvemor- 
rhotds There seem to be a few' tabs of mucosa just within the sphincter 

Laboiatoiv Examination — Ui me —Specific Grawty, 1020 Very faint trace of 
albumin Microscopic negative Blood Count — Haemoglobin, 32 per cent, Red Blood 
Cells, 2800,000, White Blood Cells, 6,500, Polynuclears, 77 per cent , Lymphocytes, 23, 
Achromia, Aniscystosis , Poikilocy tosis Blood Clotting Factois — Prothrombin, 10, 
Fibrinogen, 064, Antithrombin, 10, Platelets, 370,000, Disintegration, 40 per cent , 
Index 0 6 

Pi octoscopic E lamination, March 12, 1930 — Sigmoidoscope admitted without meet- 
ing any obstruction for ten inches Examination reveals a red, beefy mucous membrane, 
with areas of blue cystic spaces beneath, and thin, smooth trucous membrane extending 
upward as far as can be seen through the sigmoidoscope and downward to the sphincter 
am There are two small lremorrhoids just within the sphincter 

Diagnosis — Congenital angioma of the rectum 

A similar proctoscopic examination had been made two weeks before admission, and 
the patient referred to Dr Harvey Stone, m Baltimore, with a request for his opinion, 
without the author having stated his own diagnosis 

Following is the report from Doctor Stone “The boy has two distinct lesions which 
may, or may not, be related to each other There is a fairly large and vascular internal 
h-emorrhoid just to the left of the posterior commissure, and a smaller one further to the 
left of this In addition to that, the rectal mucous membrane from just above the valves 
to ten inches up (which was as far as I could see) presents a curious condition The 
veins are greatly dilated and engorged and tortuous They stand out like blood splotches 
against the pale mucous membrane I think this is a congenital angioma 

Comment — A boy of seventeen years of age presented himself for treat- 
ment, having had repeated bleeding from his rectum since fifteen months of 
age He had a marked secondary anaemia and suffered from repeated bleed- 
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mg - at stools A diagnosis of angioma was made by proctoscopic examination 
and by the lnston The pioblems which piesented themselves when opera- 
tion was contemplated wete (i) Would one be able to see, on the seiosa side of 
the intestine the distnbution of the angioma ? (2) If the giowth were limited, 
obviously colostoni) would ldieve the situation tempoianly, but should the 
fecal current he lecstabhshed bleeding would piobably then lecur (3) A 
permanent colostomy, with 01 without lesection of the entile distal sigmoid, 
was considerabh of a handicap F01 a boy of seventeen to feel that the rest 
of his da>s he would have to wear a colostomy cup or bandage did not present 
a pleasant futuie (4) Having learned that ceitam poit wme haemangiomas 
had been cured by the injection of the veins wuth scleiosing substances, the 
authoi consideied the use of this method in this paiticulai case Obviously, 
arterial injection might create gangiene of the bowel If theie weie a free 
communication, as the pathology would suggest, between the superior hasmoi- 
rhoidal \em and the numeious venous sinuses, a sclerosing solution such as is 
used 111 the treatment of varicose veins of the extiemities might leadily 
eradicate the tumor The possibility of gangiene of the bowel, following this 
injection with the necessity of a burned second-stage abdommo-permeal ex- 
cision of the rectosigmoid, w r as consideied, but the senousness of the boy’s 
condition seemed to warrant this possible nsk At the time this operation 
was contemplated, the later scleiosing solutions such as mveitose, quinine 
and urea, and sodium chloride, had not come widely into use It was felt, 
with the possibility of only one injection, that a stiong solution of sodium 
salicylate would be warranted Fot this reason, 40 per cent sodium salicylate 
was the substance selected for the intravenous injection 

As the boy had two small haemorrhoids, these were removed as a pre- 
liminaiy operation, in association with a couple of transfusions, m preparation 
for the major operation 

It was thought, in planning the operation, that a temporaiy colostomy 
would be necessary to put the bowel at rest, m addition to the intravenous 
injection of the sclerosing solution 

B L (First operation) April 10, 1930 ( 1 ) — Colostomy (2) — Ligation of Superior 

Hemorrhoidal Vein (3) — Injection of Superior Htemorrhoidal Vein with sclerosing 
solution (10 cubic centimetres of 40 per cent sodium salicylate) A right paramedian 
incision was made On exposing the peritoneum the sigmoid and rectosigmoid were 
purple in color with distended tortuous vessels over the entire surface up to about 10 
centimetres of the end of the descending colon ( See artist’s sketch ) 

The line of demarcation between normal and abnormal bowel was distributed over an 
area of about 2 inches, where vessels decreased in size until a normal appearance oc- 
curred This occurred about 4 inches distal to junction of descending colon and sigmoid 
Adhesions to lateral surface of sigmoid were freed so that it was possible to bring up the 
sigmoid for a colostomy The mesosigmoid was perforated in the avascular zone and tape 
inserted through it The portion of the bowel containing the angioma was then brought 
up into the wound and the mesosigmoid perforated on the mesial surface It was seen 
that the part involved was apparentlv in the distribution of the superior hiemorrhoidal 
vein The walls of the vein were extremely thin and there was an aneurysmal dilatation 
at the area exposed The vem was dissected free from artery by sharp dissection and 
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ligature placed about it and tied A needle attached to a hypodermic syringe was inserted 
into the lumen of vein distal to ligature and xo cubic centimetres of 40 per cent sodium 
salicylate injected, very little spilling It appeared to the operator and his assistant that 
shortly after this the purplish color of the intestines became lighter— almost pink Ves- 



Fic 1 — Artist s sketch mrde at operation Exposure of superior hemorrhoidal vein 
through mesial sheath of meso sigmoid Upper portion shows gradual transition of the 
tumor into normal bowel 

sels felt firm The vein was again ligated below insertion of needle and the peritoneal 
cavity washed out with saline The rent in the mesosigmoid was closed with chromic 
suture A left McBurney incision was then made, incising skin and inserting Kelley 
clamp and spreading it so as not to split aponeurosis of oblique muscles any more than 
was necessary Tape about the sigmoid was drawn up through this incision and the 
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bowel brought up through the skin incision On the peritoneal side the bowel was united 
to the peritoneum with interrupted chromic sutures and lateral surface of the descending 
colon sutured to the lateral surface of the peritoneum to prevent bowel from herniating 
in this zone Vaseline gauze tape was placed through the mesentery in place of tape 
that had been there previously The bowel was sutured on the outside of the aponeurosis 
of the external oblique with interrupted fine chromic Vaseline gauze inserted around 
colostomy Median abdominal wound closed in the routine manner 

Colostomy opened by cautery at end of forty-eight hours Rectal tube inserted and 
held by purse-string sutures 

Four days later colostomy revised with endotherm knife 

Post-opci atwe com sc — Patient ran a smooth post-operative course, the colostomy 
worked satisfactorily, and he left the hospital at the end of three weeks 

Eight weeks after operation he was proctoscoped At that time the dilated venous 
pools had completely disappeared There were one or two areas of necrosis of the 
mucous membrane, with some sloughing There had been no bleeding from the rectum 
since his operation He was instructed to irrigate the distal segment of his colostomy 
with warm cotton-seed oil twice a week 

Seven months post-operatively the patient had gained 20 pounds and, for the first 
time in his life, had been able to enter into active sports , he had no difficulty in the use 
of his colostomy , and he had had no bleeding from the rectum 

As he was anxious to make up his classes in which he had become deficient due to 
his prolonged invalidism, we postponed the return to the hospital for closure of his colos- 
tomy until eleven months following the initial operation 

Three weeks before his re-admission, March 10, 1931, he was again proctoscoped 
At this time the mucous membrane appeared somewhat atrophied There were whitish 
scar-appearing specks where previously there had been dilated submucous venous spaces 
It was explained to his parents that it would be necessary to explore him through his 
old median incision before deciding whether or not his colostomy could be closed It 
was felt that the inspection of the colon where previously there had been tremendously 
dilated veins appearing on the subserosal surface of the sigmoid would indicate whether 
or not the sclerosing solution had obliterated them sufficiently to attempt a reestablish- 
ment of the fsecal current It was also explained to the boy’s parents that a csecostomy 
would be necessary in order to allow satisfactory closure of his colostomy after this long 
period of disuse 

(Second Operation) March 30, 1931 (1) — Exploratory laparotomy (2) — Clos- 
ure of colostomy (3) — Csecostomy (4) — Appendectomy for chronic appendicitis 
Ethylene anaesthesia (1) Elliptical median incision excising the old scar, after having 
excluded the caecostomy from the operative field by a gauze pack and placing over it a 
folded towel The sigmoid was sought for and brought up into the wound The appear- 
ance was entirely different than at the previous operation The sigmoid had atrophied 
from disuse and the appearance of the vessels on its surface had changed noticeably 
While there were still a few dilated \eins the greater number appeared thrombosed and 
it seemed as if the vessels on the surface had diminished greatly in number While the 
appearance of the serosa had previously been a deep purple it now had the normal pink 
appearance of intestines It appeared to the majority of those present in the operating 
room as if it were safe to reestablish the fsecal current Therefore sterile string pads 
were placed over the median incision, the towels were refixed and (2) an elliptical 
incision was made about the former colostomy after excising the skin and skin was 
sutured over the colostomy opening to prevent soiling By sharp dissection the intestine 
was freed from the layers of the left McBurney incision When the sigmoid was freed 
the scar tissue was excised from the edges of the colostomy and the opening was closed 
in a transverse manner with an interior Pagenstecher inverting a suture reinforced with 
a continuous chromic mattress stitch The sigmoid was then replaced in the abdominal 
cavity and the median incision was again exposed 
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Fig 2 Artists sketch taken at operation Injection of the superior hemorrhoidal \ein 

with sclerosing solution 
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(3 and 4) The caecum was then sought for and an elongated appendix found with 
adhesions m the middle third, binding it laterally, and sharply kinked The appendix 
was removed with a double inversion of the stump About 8 centimetres distal to the 
lleocaecal junction a purse string suture was inserted A stab wound was made and a 
large rectal tube inserted and passed up to the ascending colon The tube was held 111 
place by three reinforcing additional purse-strmg sutures A small right McBurney 
incision was made and the distal end of the tube drawn out through this incision and the 
csecum sutured to the peritoneum at its exit The median and the left intermuscular in- 
cision were then closed 

Post-opci ative Cow sc — On the twelfth post-operative day the patient developed a 
fecal fistula m the median incision, which created a small breaking down of the incision 
for a distance of about 3 centimetres The crecostomy tube had been removed on the 
eighth post-operative day The patient was discharged from the hospital on his twenty- 
sixth post-operative da>, at which time all three wounds were healed with the exception 
of a very slight seepage through the median wound, which was not fecal in character 
The patient had no bleeding from his rectum and bis bowels moved regularly each day 
with the aid of mineral oil His general condition was satisfactory 

A follow-up report from the patient on July 1, three months after his operation, stated 
that the boy was away at camp, was feeling perfectly well, and his bowels moved daily 
with the aid of a small amount of mineral oil Twice m the first fortnight after he 
returned home, when his bowels were very constipated, he had a slight amount of blood- 
tinged mucus coating a hard stool Since then he has noticed no blood whatsoever, is 
able to exercise, and to act as other jouths of his own age 

As fifteen months have elapsed since the injection of the sclerosing solution into 
the superior hemorrhoidal vein and no bleeding has occurred during that time, the as- 
sumption that the patient is cured appeals warranted 

Conclusions — (1) Haemangioma of the 1 ectosigmoid is usually congenital 
111 origin (2) The most pionnnent symptom is repeated bleeding from the 
rectum, usually beginning m the first decade of life (3) The condition is 
serious, as death from haemoirhage is apt to occui The tieatment of the 
cases reported has been, in general, unsatisfactoiy (4) A case is leported 
wherein a cure was accomplished by the injection of the superior hsemor- 
rhoidal vein with a sclerosing solution Colostomy and later closure of the 
colostomy was performed in order to put the bowel at rest during the period 
of repair 
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The increased interest m the peripheral vascular diseases has focused 
attention especially on the lesions associated with spasm of the vessels This 
is a natural reaction because it is m this group that therapeutic relief can be 
looked for more hopefully m a large pioportion The gioup dependent 
mainly on occlusion of the vessels offers much less opportunity for striking 
improvement although palliation and slowing of the natuial progress of the 
disease may be bi ought about 

In pievious communications , 1,2,3 4 > 5 0 we have recorded some of our 
expei lences with the moie common types of peripheral vascular diseases 
But since our interest has been attracted to this subject we have recognized 
a variety of angiospasms, not dependent on organic vascular disease, which 
have been difficult to classify undei any of the accepted nomenclatures 
Indeed, it has been almost impossible at times to be certain even about Ray- 
naud’s disease according to the cutena given m the literature for a diagnosis 
of this condition We have adopted a tentative classification of our own 
under which we have placed individual cases of angiospasm m the extremities 
as they seemed most closely to fit the picture Thus, in addition to the spastic 
element in the organic vascular diseases, we have first, idiopathic paroxysmal 
acral ischaemia generally spoken of as Raynaud’s disease, secondly, arterio- 
spasm dependent on organic or functional nervous disorders, thirdly, that 
consecutive to trauma, and lastly, tiue venous spasm 

Vasoconstnctoi Giadient m the Hands — In former reports we called 
attention to the normally acting vasoconstrictor gradient which is most 
marked in the lower extremities after exposure to the air This gradient 
also does occur m the hands but it is much less prominent under ordinary 
conditions It can be brought out in the hands by fulfilling appiopnate con- 
ditions as we have already recorded There is a group of people who norm- 
ally have an accentuation of vasoconstriction in the hands They seldom 
consult a physician as their complaint is regarded by them as trivial, not 
requiring medical attention Their only inconvenience is coldness of the 
hands which may be quite striking m conti ast to the warmer portions of the 
skin surface The following case history furnishes a well-marked example 
of this exaggerated vasoconstrictor gradient in the hands 

Case I — A S, Strong Memorial Hospital, No 38082, a twenty-five-year-old house- 
wife, came into the hospital on account of abdominal pain, due to a chronic salpingitis In 
the past history given to the clinical clerk, she said that her hands had always had a marked 
tendency to be cold If either hand touched any other part of her body, she felt this 
difference in temperature She had never noted any attacks of unusual pallor or cvanosis 
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in the hands, however On palpation the hands felt cold and on measurement of the sur- 
face temperatures a ven sharp vasoconstrictor gradient in the hands was evident The 
palmar surface of the fingers registered a temperature of 22° when the room tempera- 
ture was 194° C The surface temperature at the wrist was 285° C and m the lower 
arm was 295° C This patient had never had any sjmptoms aside from coldness of her 
hands which she herself had noted 

This is a much greater degree of vasoconsti iction than most individuals 
will show in the fingers under ordinary conditions with a 100m temperature 
of 19-20° C It is difficult to get evidence of spasmodic attacks in these 
people, many of whom give a story of cold hands and cold feet most of the 
time It may be that this is a mild type of reaction which in its more severe 
forms presents the angiospastic attacks which we call Raynaud’s disease 
But it seems hardly legitimate to classify this as Raynaud’s disease although 
the difference may be only 111 degree 

Idiopathic Paioxysmal Aitenospasm ( Raynaud’s disease ) — There have 
been a numbei of patients with paroxysmal arterial spasms not due to 
some other disease or injury Such attacks usually come on in cold weather, 
hut sometimes also during the warmer parts of the year These patients 
are completely relieved between attacks at which time upon examination 
they seem to have normal blood-vessels The areas involved usually are 
symmetrical ones on the hands, the feet, or both The degree of involvement 
ranges fiom a mild one with transient dead fingers or toes to a severe one 
in which attacks of ischemia are frequent and prolonged, ultimately ending 
in gangrene of one or more digits It is possible to bring on typical attacks 
by exposure of the extremities to a proper degree of coldness , or by allowing 
rapid evaporation of moisture from the exposed extremities The attacks are 
often accentuated by reflex painful, or psychic stimuli , or may be started 
by such stimuli when the environmental conditions are suitable The fol- 
lowing three case histones bring out certain points which we wish to 
emphasize 

Case II — E D J , Strong Memorial Hospital, No 45225, a forty-six-v ear-old house- 
wife, had been having attacks in which several fingers became white, cold and numb 
during the past eighteen months The fingers involved remained cadaveric or deeplj 
cjanotic for one-half hour or more at a time and then the circulation gradually returned 
to these areas accompanied bj a tingling sensation There w 7 as no pain during the 
attacks but the ini olved fingers were hypersensitive immediately afterwards , on two occa- 
sions there has been aching in the arm Also the attacks were much more apt to occur 
m cold weather or when she got her hands in cold water, though the low temperature 
was b\ no means the onh factor 111 initiating them The patient had noted herself that the 
attacks W'ere more numerous when she was ner\ ous , and they frequently occurred upon 
awaking 111 the morning There had been 110 trophic changes but she was not able to 
carrj out as well-skilled movements with the fingers such as in the use of a needle 
unless she had warmed her hands 111 warm w'ater first Her feet suffered similar 
changes but the attacks here were less noticeable to her 

Pulsation m all major vessels in the extremities was good even during the attacks 
A number of attacks were seen 111 the clime involving especiallj the right index and 
middle fingers and the thumb Such attacks were induced bv immersion of the hands 
in cold water of the proper temperature However, the> were not umformlj reproduced 
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by the same physical conditions, for immersion m water at 15° C for five minutes one 
time brought out a sharp attack involving the right index and middle fingers , but on 
another occasion it failed to do so Psychic stimuli, such as an unexpected movement 
of the patient to an examining room, discussion of an operation for an independent 
condition which the patient had, namely, an epithelioma, etc , produced typical attacks 
of pallor in certain fingers However, the attacks induced m this manner at ordinary 
room temperatures did not usually last as long as those artificially brought on by cold 
Recovery from all of the attacks took place spontaneously at a room temperature of 



Fig i — Case II Rajnaud’s disease, spontaneous recovery (1) Shows the appearance 
of the right hand after ten minutes in 1 water bath at is° C (2) The white area of the 
middle finger has become deeply cyanotic and a bar of color has come across the isch-emic 
area m the index finger This bar gradually became brighter m color and spread through 
out the terminal phalanx so that (t) fifteen minutes after coming out of the bath the index 
finger w'as hyperaenuc while the middle finger was still intensely cyanotic 

18-20° Cj generally within one-half to one hour The feet were usually rather cyanotic 
on exposure for twenty minutes at 20° C The toes show ed pallor and fairly intense 
cyanosis at times, but the condition was not nearly as striking as 111 the fingers Spon- 
taneous recovery from an attack in one finger, the distal half of w'hich was dead white, 
occurred m a somewhat patchy manner, a bar of color coming across the center of the 
terminal digit while both proximal and distal to that point the finger w'as still absolutelj 
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Fr 9 2 7~ Ca . se Raynaud s disease Surface temperature of the fingers after immersion for ten minutes in water bath at 15 “ C Note that 

the right thumb index and mtddle fingers which were the ones chiefly involved m this case, recovered their temperatures very rriuch more slowly 
than the corresponding ones on the left hand and the ring and little fingers on both hands 
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ischfemic (Figs x and 2 ) Ten minutes later this finger had not only recovered but 
was hypersemic while the middle finger was still intensely cyanotic An observation of 
some significance in regard to the influence of nervous stimuli in this condition was the 
following The patient had been m the constant temperature room for about two hours 
A typical attack of spasm in, two of the fingers of the right hand had been induced bj 
immersion 111 cold water in the early part of this time The patient had fully recovered 
from this , both the color of the fingers and their surface temperatures had not changed 
significantly for an hour A perineural infiltration was made about the left posterior 
tibial nerve and the point of the needle touched the nerve trunk causing an instantaneous 
painful sensation This produced a sharp attack of ischemia on the pad of the right 
thumb (Fig 3) together with an increase m the rather slight degree of cyanosis already 
present in the index and middle fingers of this hand This spastic reaction in the hand 
lasted for about five minutes Nerve block of the left posterior tibial nerve caused a 
temperature rise to the normal vasodilatation level in the anaesthetic area 



Fig 3 — Case II Raynaud’s disease Effect of reflex painful stimulation (A) Normal 
appearance of thumb before injection (B) Ischremic area on pad of the right thumb which 
was induced hy painful stimulation of the left posterior tibial nerve 

This patient would be regarded as a mild form of Raynaud’s disease 
by some The beginning of attacks at such a late penod m life would be 
regarded by others as against this diagnosis and they would name it inter- 
mittent “dead fingers ” It is certain, however, that the conditions necessary 
for bringing on an attack by exposure to cold had to be strictly followed in 
her case An assistant was instructed to put the patient’s hands in a water 
bath at 15° C hut being anxious to help, made the temperature io° C 
instead This failed signally to bung on a spasm, the fingers reacting fully 
with hypersemia and increased suiface temperatures aftei being withdrawn 
from the bath, much the same as in normal individuals Typical attacks 
could be induced at 15 0 C but not uniformly as occasionally such an experi- 
ment would fail Subjectively, she had noted that her attacks were more 
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frequent when she was neivous Objectively, we were able to bring on clear- 
cut mild attacks of lschcemia by psychic, painful 01 leflex stimuli as described 
in the history 

Case III — C H D , Strong Memorial Hospital, No 46368, a salesman, aged fifty- 
eight, came to the hospital on April 20, 1931, having had a variety of treatments for 
Raynaud’s disease during the past nine years The onset of symptoms was abrupt, noted 
first in the toes but soon appearing in the fingers The attacks consisted of sudden 
painless pallor of the digits, followed by prickling, numbness, and aching, and by an 
intense cyanosis Moderate cold (as cool tap water) would bring on an attack Spon- 
taneous recoverj occurred after a varying interval of one-half to two hours The 
attacks were much more frequent in cold weather but he was not entirely free from them 
during the summer The involvement was symmetrical, and soon after the onset of the 
trouble the fingers became more severely affected than the toes Five years ago he had 
had a small spot of dry gangrene on the tip of the right ring finger lasting three months 
Three years ago, there was a recurrence of ulceration at this point which did not 
entirely heal for two years During the past winter the attacks had become more severe 
and in the feet the area of pallor and intense cyanosis had extended back over the 
metatarsals instead of being limited to the phalanges 

A significant point in the historj was that the attacks w'ere very often brought on by 
some unexpected event Thus if he had been sitting quietly reading for an hour or more 
in a room of moderate temperature and the telephone suddenly, rang, an attack would 
frequently be initiated His fingers would become cjanotic before he could reach the 
telephone This important effect of psjchic stimuli in bringing on attacks was clearly 
demonstrated several times while the patient was in the hospital Thus, the first trip to 
the constant temperature room (no cooler than the temperature of the room from which 
he had come) , the introduction of a hj podermic needle , or even the description of a 
perineural injection that was to be carried out initiated sharp arteriospastic attacks On 
the morning that the patient was to be shown to the students on rounds, his hands were 
exposed on the porch for an hour in order to bring out the typical appearance In spite 
of the fact that it was a cool morning when we came to see him after this period of t 
exposure the hands showed only a slight cjanotic tint, in fact as a demonstration of an 
attack of Raynaud’s disease their appearance was at this point a complete failure As 
soon as the group assembled about his bed the color of the hands immediately began to 
change and they became profoundly cvanotic within three minutes The different attacks 
observed during his star m the hospital varied in severity and duration In them the 
whole hand became cyanotic but the fingers were most intensely so the distal two-thirds 
being a bluish black in the more severe attacks In a tjpical one of the latter, the right 
ulnar nerve was blocked with nor ocame, airesthesia being complete within ten minutes 
By the time sensation in the ulnar areas was lost, blotches of red had appeared in the 
an-esthetic area of the palm and at the base of the little finger During the next fifteen 
minutes these spread to include the whole of the ulnar area in the palm, the proximal 
and part of the middle phalanx of the little finger, and areas on the ulnar side of the 
proximal phalanx of the ring finger (Fig 4 ) The rest of the hand as well as the other 
hand remained cyanotic The terminal phalanx of the little finger became lighter in tint 
but did not lose its cyanosis The temperature on this finger rose a maximum of 2 ° C as 
compared with an increase of 5 0 C m the ansesthetized area of the palm The color of the 
distal half of the ring finger did not change from its profound cyanosis and no difference 
in the tint of its ulnar and radial sides w r as discernible although the former was ansesthetic 
and the latter was not There w'as no increase in the surface temperature of the distal 
phalanx of this finger The next day the right posterior tibial nerve was anaesthetized bv 
perineural infiltration just below the internal malleolus The ejanosis m the hands which 
was onlj moderate before the injection was intensified for several minutes immediately 
after this procedure The patient had been under observation in the constant temperature 
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room for an hour previously and the soles of the feet were cold and markedly cjanotic 
Anesthesia was evident on the plantar surfaces of the foot and toes in twelve minutes 
About five minutes later redness appeared on the heel and sole of the foot and slowly 
progressed over the metatarsal heads and onto the toes The tips of the first, second and 
third toes remained blue for twenty minutes after anesthesia was established, but the 
cyanosis here finally disappeared and the whole amesthetic area became a bright pink in 
sharp contrast to the violet color which persisted unchanged on the sole of the other 
foot (Fig 5 ) The temperature in the anaesthetized toes rose more slowly than normally 
but increased 9° C and came to within one degree of the normal vasodilatation level 

This case likewise would be questioned as Raynaud’s disease by some 
physicians because of his age and sex There was nothing to make one 



Fig Case III Ra>naud's disease Effect of blocking the right posterior tibnl nerve (A) 
Before injection (B) Half an hour after injection cyanosis has been displaced by hyperzemia 
e\er> where except the second and third toes and the tip of the first toe (C) Ten minutes later 
the cj anosis has disappeared from these residual areas The cv anosis in the left foot (like that of A) 
remained unchanged throughout 

suspect thrombo-angntis and m every regard the ischaemic attacks were 
characteristic Here, again, the patient volunteered information that any 
unexpected event was likely to start an attack m his hands, and we were 
able objectively to cause obvious arterial spasm in the hands by psychic and 
by painful stimuli 


Case IV F C B, Strong Memorial Hospital, No 38360, a thirty-two-vear-old 
clerk, came to the clinic m September, 1930 Since the age of twelve he has had attacks 
of extreme c> anosis 111 the hands and feet, brought on principally by exposure to cold 
Ten years ago the second toe of the left foot became sore and ulcerated and for four years 
it was impossible to heal this lesion Six 3 ears ago a left periarterial s> mpathectomy 
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was done and when this did not improve the condition of the toe, the latter was ampu- 
tated The wound healed without complication The lateral side of the left foot had 
ulcerated on scieral occ isions but had always healed slowly The hands also were subject 
to attacks of cyanosis but had not shown anv trophic disturbance The patient had to 
protect his hands and feet m cold weather Following a very severe attack he had 
some pain 

The patient was obese, with scants hair and a feminine habitus His appearance 
suggested hypopituitarism though the X-ray of the sella was normal We have seen the 
patient m several attacks during which the feet became extremely cyanotic and the hands 
markedly so During the attack good pulsations in the major vessels of the extremities 
were palpable An attack was brought on by exposure in a cold room After the fingers 
had become deeply cyanotic and the soles of the feet an intense blue, the left posterior 



ric 7 — Case IF Raynaud s de-ease Effect of blocking tile left posterior tilual nerve This 
figure illustrates the stages in tlie rtcoveiy of the left foot shown m I lg 6 (A) Ten minutes after 

injection of nerie Areas of red appearing in the sole of the foot and the great toe CB) About 
twenty minutes after nerie injection cianosis had disappeared completely from die whole sole of he 
foot and toes except the end of the third toe This still was deeply cyanotic (C) Thnty minutes after 
nerie injection the cyanosis on the third toe had also completely disappeared 

tibial nerve was blocked by the injection of novocaine about it In fi\e m nutes areas 
of bright red sharply contrasting with the deeply cyanotic background appeared on the 
sole of the foot and soon afterwards also in the middle of the plantar surface of the great 
toe These islands of red color spread gradually until the whole plantar surface of the 
foot except the third toe was a bright red About trventy minutes after the induction 
of the ana^thesia, this digit also slowly became as bright red as the rest of the foot 
(Tigs 6 and 7 ) The sole and heel of the right foot (uninjected) remained cyanotic 
throughout to the end of the two-hour observation period Spontaneous recovery had 
occurred 111 a few areas on the toes, particularly the fourth toe winch had become a fairly 
bright pink The surface temperatures 111 the an'esthetic area came up to the normal 
yasodilutation ley el yvhile the temperature of the toes on the unanaysthetized side remained 
between 21 5° C and 23 0 C, room temperature being 20° C (Fig 8 ) This vasomotor 
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test showed how completely the removal of the vasoconstrictor impulses relieved the 
vascular spasm in this patient’s foot, even m the area on the third toe where this per- 
sisted much longer after anaesthesia was induced than in the other regions 

From out observations m Raynaud’s disease we have been able to con- 
firm m the mam, the conclusions of Lewis, Kerr and Landis 7 - 8 > 9 The 
attacks can usually be produced experimentally by exposing the extremities 
to a temperature of 15 0 C When allowed to recover spontaneously from 
such an attack, the return of color is in a patchy distribution, small areas 
appearing as islands of redness in the cyanotic zone and gradually coalescing 
to form larger patches There is no sudden let-up with a flush similai to 
that following the release of a tourniquet, but the spread is in general from 
the base slowly to the periphery of the digits as if by a seepage through 




Fig 8 - — Case IV Raynaud’b disease Effect on the surface temperatures of the great toes 
of blocking the left posterior tibial nerve On the anesthetized side the normal vasodilatation level 
is reached 

small leaks The recovery of color is in the reverse order to its appearance 
when the attack is produced The surface-temperature readings in the 
involved digits indicate a slower return to the normal than in the unmvolved 
ones, but except m the severe cases the recovery is complete In the latter 
there may be a failure to reach the normal vasodilatation level We do not 
regai d a three-phase color reaction as necessary in order to make a diagnosis 
of Raynaud’s disease The color of the skin is dependent on the state of the 
circulation through the subpapillary network, and the amount and degree 
of oxygenation of the blood m this network If there is very little blood, 
theie will be pallor or a yellowish tint, if the circulation is rapid, a red color , 
if stagnant with blood trapped m this zone, it will lose its oxygen and the 
cyanotic phase will result When an attack is present, conduction nerve 
block will cause complete anesthesia in the cutaneous area supplied by that 
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nerve Recovery of color from the pallid or cyanotic to the pink phase takes 
place m the same patchy, slowly advancing way as it does when there is 
spontaneous recovery from an attack The surface temperatures may slowly 
mount to the normal vasodilatation level , or the level may not be reached in 
certain severe cases 

It seems certain from these studies that the essential abnormality m 
Raynaud’s disease is a local hypersensitiveness of the peripheral smaller ar- 
teries to cold as Lewis has emphasized There is no sudden release of spasm 
as one would expect on paralyzing the central vasoconstrictor mechanism 
by conduction block anaesthesia It may be significant, however, that spasms 
provoked by cold usually occur only m the areas which normally exhibit a 
vasoconstrictor gradient From our observation we are inclined to stress the 
importance of the vasoconstrictor influence m this condition more than Lewis 
has m his writings The voluntary subjective histories of initiation or 
accentuation of attacks by nervous factors m these patients has been sub- 
stantiated by objective tests m our hands in a sufficient number of instances 
to make us believe that the vasoconstrictor mechanism also has an important 
role, though peihaps usually a secondary one Thus our opinion is that 
Raynaud’s disease is not primarily due to an abnormality in sympathetic 
innervation, yet that the majority of the attacks except m the most severe 
cases are initiated or accentuated by vasoconstrictor stimuli under the ordinary 
living conditions of these patients We have not seen a case of Raynaud’s 
disease where regional anaesthesia failed to cause some improvement m the 
circulation to the ischaemic extremity, though in the more severe cases, the 
most distal part of the extremity might remain uninfluenced by it The more 
or less extensive relief afforded by suigical removal of vasoconstrictor 
influences also tends to bear out this opinion We feel, therefore, that there 
is a proper justification for radical surgical attack on the sympathetic system 
in severe cases provided that it can be shown by appropriate tests that the 
surface temperature m the involved digits can be brought nearly to the 
normal vasodilatation level (This is also in agreement with Lewis’s opinion 
though he does not give it much prominence ) On the other hand, it is 
futile to operate on every case of Raynaud’s disease with the expectation of 
a complete cure When the hypersensitiveness to cold is so pronounced that 
release of vasoconstriction by appropriate tests fails at ordinary room 
temperatures to raise significantly the surface temperatures in the digits, a 
poor result must be inevitable from any operative procedure We believe, 
then, that in typical Raynaud’s disease there is a dual control operating to 
cause spasm of the peripheral vessels The essential defect is a hyper- 
sensitiveness of the peripheral vessels to cold But the vasoconstrictor 
influences are powerful m bringing on and keeping up attacks and their 
removal may be effective in prevention 

Angiospasm in Functional and Oigamc Newous Disoidets — The func- 
tional and organic nervous system disorders may at various times exhibit 
derangements of the vasomotor mechanism to the extremities We have 
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selected a few instances to illustrate the increased vasoconstrictor response of 
this type It is interesting to note that these patients also show an intensifica- 
tion of their pain and vasoconstriction on exposuie to cold This fact would 
hardly seem to be dependent on a constitutional local hypersensitivity of the 
peripheral vessels to cold and serves to emphasize the involvement of the 
sympathetic nervous system in many such conditions It is only necessary to 
recall the cold, clammy extremities m patients with long-standing paralyses 
of anterior poliomyelitis , 01 the changes in surface temperatures in the later 
stages of the hemiplegic extremities, as also in some cases of spina bifida 2 to 
realize the broad field of this vasoconstnctor activity which should be 
explored further 

Case V — A V S, Strong Memorial Hospital, No 43979, came into the clinic in 
February, 1931, on account of pain in the right knee and coldness of the right foot 
Three years ago the patient struck her right knee going up a flight of stairs This was 
not a particularly severe trauma Beginning a few weeks after this, she noted pain in this 
knee and for the last two years has had weakness of the right leg, particularly on walking 
There has been an associated coldness of the right foot which the patient has noted 
repeatedly O11 examination she had definite atrophy of the right soleus and gastroc- 
nemius, a bilateral positive Babinski’s sign, gross fibrillary twitchings in both quadriceps 
muscles After the patient’s feet had been exposed in a moderately cold room, the right 
foot was obviously cooler on palpation than the left Measurement showed that when 
the patient was in a fairly warm room little difference was evident m the two feet But 
on exposure in a cool room (18° C ), a difference of 2° C between the temperatures of 
the two feet would be brought out This was noted on several occasions, the right always 
being the colder 

The patient apparently had an organic nervous disease of the type of 
amyotrophic lateral sclerosis with more marked manifestations in the right 
leg Accompanying this condition there was an increased vasoconstnctor 
activity which under certain circumstances was latent but which could be 
brought out under the proper conditions, especially in a cool room 

Case VI — F D , a vigorous laborer, sustained a fracture of both bones of the left 
lower leg two years previously After the cast was removed it was found that the patient 
had anaesthesia in the foot, together with loss of motor control of its movements He 
was referred for consultation because of the fact that associated with these symptoms 
he had an easily palpable difference in the temperatures of the two feet, the anaesthetic 
one being constantly cooler The fracture has been completely healed for one and a half 
years In spite of the patient’s inability to flex and extend the toes or the foot at the 
ankle on the left side, he had no significant atrophy and no toe drop on walking There 
was complete anaesthesia of the foot and irregular regions of anaesthesia and hypoaesthesia 
extending as high as Poupart’s ligament, the distribution of which had no definite pattern 
of either peripheral nerve or nerve-root involvement It was obvious that this was a 
functional nervous disorder to be classed as a post-traumatic hysteria 

It is of interest that although the area of distribution of this nerve was 
completely anaesthetic, when the posterior tibial nerve was touched with a 
needle just below the internal malleolus, the patient experienced a sharp pain 
Apparently the unexpected stimulation of the nerve m this manner produced 
the normal response to pam The lattei was inhibited in his condition upon 
the peripheral stimulation in the manner with which the patient was familiar 

851 



MORTON AND SCOTT 


The interesting feature m regard to this patient was that the surface 
temperatures in the left toes were constantly two degrees cooler than in the 
right After blocking the left posterior tibial nerve, however, the tempera- 
ture of the left foot came up to the normal vasodilatation level and there 
was no evidence suggesting organic disease of the blood-vessels (Fig 9 ) 
Evidently then, m this case of post-traumatic hysteria, there was an increased 
vasoconstrictor tonus in the involved foot It would be of interest to know 
whether hysterical manifestations in an extremity are regularly accompanied 
by a similar increased vasoconstrictor activity or whether this was a for- 
tuitous feature in this instance 



J^ IC j 9 —-Case II Traumatic hjsteria Surface temperatures on the toe of the affected side 
remained 2 C below that of the ummoKed side After blocking thq left posterior tibial nerve 
the temperature rises sharply abo\e that of the normal foot and reaches the normal vasodilatation 


Case VII M S , Strong Memorial Hospital, No 8919, a sixtv-three-year-old 
housewife, with moderate general arteriosclerosis and occasional symptoms of cerebral 
arteriosclerosis, had a Colles fracture of the left wrist in April, 1930 Following this 
she had numbness and pain in the left thumb, the index and middle fingers The pain 
increased and became burning m character The application of cold to the peripheral area 
produced very intense pain, so that at home she constantly wore a woolen sock over this 
hand ^ This effect of cold was verified in the clime by putting the patient’s hand in water 
at 13 C for ten minutes which produced ail intense pain and from which the involved 
fingers recovered their temperatures more slowly than the corresponding areas of the 
opposite hand This was a tjpical causalgia of so severe a degree that alcohol injection 
was resorted to The median nerve was blocked just above the wrist, it was found that 
this nerve had become adherent to the callus at the site of the fracture in the ulna 
Antesthesia has persisted and the patient has remained free of pain for six months since 
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this procedure The anaesthetic areas on the fingers have remained colder than the cor- 
responding areas of the opposite hand 

This patient illustrates very nicely the hypei sensitivity to cold induced by 
local involvement of a peripheral nerve This hypersensitivity showed itself 
by the pam and by the increased vasoconstriction, both being elicited by cold 
applied to the area of distribution of the involved nerve 

Angiospasm Consecutive to Tiauma — The fact that trauma was also 
noted in the histories in Cases VI and VII leads us to the consideration of 
the next group of patients who apparently have no organic or functional 
background except that they date all their angiospastic difficulties to some 
trauma This traumatic group of vasoconstrictor spasms is an important one 
which is only imperfectly differentiated at present Undoubtedly many 
examples of it are being overlooked today Leriche 10, n ’ 12 has particularly 
stressed its importance We have recorded two examples of traumatic vaso- 
constrictor spasm in a previous communication 2 We have repeatedly observed 
similar phenomena after different types of trauma, such as fractures, sprains, 
severe contusions, etc , as well as cases where the mam nerve trunks are 
implicated as in causalgia discussed in the preceding section Ipsen 13 has 
also noted that the skin covering amputation stumps exhibits an accentuation 
of vasoconstriction, giving colder surface temperatures than is customary 
for that level of skin area 

The following two case histories illustrate certain important points that 
we should like to emphasize in regard to this form of angiospasm consecutive 
to trauma 

Case VIII — M S M, Strong Memorial Hospital, No 3110, a twenty-one-year-old 
saleswoman, came to the hospital on account of pain in the left ankle Nine years pre- 
viously this ankle had had an injury with the tine of a pitch-fork, and since that time she 
had more or less pain in this ankle which bothered her especially on walking The 
Rontgen-ray showed an area of increased density on the surface of the astragalus An 
exploratory arthrotomy was performed and the area was curetted out on December 17, 
1926 Before operation there had been a little swelling and oedema present over the 
anterior surface of the left ankle but no abnormal coloration of the skin and no difference 
in the appearance or temperatures of the feet was noted The immediate post-operative 
reaction was not abnormal There was a moderate amount of swelling and pam in the 
ankle The unusual element in the case, however, was that when the patient was allowed 
up on crutches two weeks after operation, the discomfort in the foot and swelling around 
and below the ankle increased and the foot became extremely cyanotic and much cooler 
than on the opposite side Exposure to cold accentuated the cyanosis and coldness of this 
foot She was seen repeatedly over the next six months The same tendency to swelling, 
cyanosis and coolness of the foot remained unaltered for four months and then gradually 
began, to diminish Whether or not this was a mere coincidence real improvement came 
with the advent of warmer weather At no time was there any evidence of a complicating 
infection 

We have seen many other examples of a similar reaction to trauma in 
the extremities whether accidental or opeiative Usually this response is 
not as extreme as m the case cited, but it is frequently an annoying symptom 
for several months It is apparently due to an increased vasoconstrictor tonus 
in the involved extremity 
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Case IX— C A E, Strong Memorial Hospital, No 30176, a forty-three-year-old 
laborer, injured the index, middle and ring fingers of the right hand on October 16, 
1929, by getting them caught between two heavy stones There was considerable pain 
and nausea following the accident, but the skin was not broken and the patient kept 
on working No particular symptoms were noted by the patient for four or five days 
at which time the injured fingers began to ache and became extremely sensitive on 
exposure to cold Tactile stimuli in this area also became painful After exposure to 
cold, the involved fingers became a deep blue Two weeks after the accident he stopped 
work on account of the pain in these fingers We saw him first on December 3, 1929, 
when he had come in out of the cold weather The distal two phalanges of the ring 
and middle fingers on the right hand were a very deep blue and at first glance appeared 
gangrenous The rest of the hand was of normal color On putting his hand under 
the warm tap water the intense cyanosis disappeared completely and was replaced by 
a bright pink color On another daj in a warm room a difference of three degrees in 



10 Case IX Angiospasm post traumatic (A) Fifteen months after trauma the effect 
of cold firings out isch'emic areas on the ring and middle fingers of the right hand (B) The 
angiospasm entirely subsides at ordinary room temperature Ciq° C ) 

the temperatures of the index, middle and ring fingers from the corresponding ones on 
the left hand was measured, while the temperatures of the little fingers were within one 
degree of each other In a cold room this difference in temperatures between the involved 
and unim olved fingers became considerably more Hot and cold contrast baths to the 
part and Bier s hyperaemia were prescribed Under this treatment his fingers improved 
somewhat and with the coming of warmer weather in the spring ceased to bother him 
The following winter, however, with the advent of cold weather, he had a recurrence 
of his trouble limited to the terminal phalanges of the right ring and middle fingers 
In these areas the ischaemia brought on by cold become so intense that anaesthesia was 
produced, on one occasion to such a degree that, without realizing it, he burned the tip 
of his middle finger 

On January 3°, 1931, fifteen months after the original contusion, he came into 
the hospital on a cool morning with an attack of intense pallor involving the terminal 
phalanges of the right index and middle fingers with a narrow band of marked cyanosis 
proximal to this (Fig 10 ) This area was 6° C colder than the corresponding area 
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Fig it — Case IX Angiospasm post traumatic Temperature determinations on the same patient 
as Fig io On coming in out of the cold note that the right middle finger is 6° C cooler than 
the left At room temperature the spasm in the right finger rapidl} subsides and its temperature 
comes up to the same Ie\el as on the opposite side After exposure to cold this temperature difference 
is brought out again Upon injection of the right median ner\e the temperature of the ri^nt middle 
finger comes up to the normal \asodilatation le\el and is four degrees abo\e the temperature of the 
left (normal) middle finger 
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of the opposite hand At ordinar> room temperature (19 0 C ) however, this angiospasm 
rapidly subsided and the temperature in this area came up to the same level as on 
the opposite side The patient was again exposed to cold bringing back the difference 
The right median nerve was blocked and the temperature rose rapidly to the vasodila- 
tation level m the middle fingers going 4° above the temperature of the corresponding 
finger on the uninvolved and uninjected side (Fig 11 ) The patient has been followed 
and, with the coming of warm weather again, is free from symptoms 

Some of the outstanding points to be noted 111 angiospasm following 
trauma are (0) The hypersensitivity to cold, (&) the long duration of the 



Tig 12 — Case X Venospasm The principal lesion in tile 
attach is on the left middle finger which is tense congested and 
elciated *u>o\e the surrounding le\el 

vascular spasm after the acute affects of the trauma have subsided and the 
injured tissues have been repaired by scar, and (c) the fact that this pre- 
disposition to angiospasm may pass into a latent stage and remain dormant 
foi a long interval to be brought out again by certain conditions, particularly 
by cold The frequency with which some degree of angiospasm follows many 
different types of trauma convinces us that an increased vasoconstrictor activ- 
ity is a fundamental response to trauma and scar formation We see this 
reaction definitely in causalgia when a nerve trunk is involved 111 the scar , 
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otherwise m the process of injury and repair it occurs without this obvious 
cause, though it is possible that the terminal nerve fibres are caught in the 
scar tissue The cause for a trauma to result in a severe angiospasm or a 
long-standing susceptibility to it in one individual while in another this 
reaction quickly disappears is unknown There is no definite cori elation 
between the degree of the trauma and that of the angiospasm It is piob- 
ably true that a vasoconstuctor hypersensitivity is present in a latent form 
much longer and more commonly than is realized Such a form is often 
passed over unrecognized as it requires the proper physical conditions to 
bring it out The aching of scars on exposure to cold is probably to be 
explained on this basis In regard to the treatment of those angiospasms 
consecutive to trauma, we are at present being exti emely conservative because 
most of them usually clear up under such a plan We recognize the fact that 
certain cases may require temporary or permanent removal of sympathetic 
innervation At present there are no satisfactory criteria to allow the proper 
selection of such cases This group deserves further intensive study, as it is 
one of great clinical importance 

Venospasm — An unusual type of vasomotor disturbance lecently came 
under our observation 

Case X — P W , Strong Memorial Hospital, No 41961 This patient was a forty- 
ntne-year-old housewife, who was admitted to the hospital on account of painful swollen 
areas on the left hand The trouble began four weeks previously, when, following a 
manicure, she noted throbbing in the left middle finger The pad of its distal phalanx 
became swollen, purplish, and exquisitely tender and painful Since then she had had 
other similar areas at the base of the thumb and on the index finger Neither of these 
had bothered her as severely as the one on the middle finger The pain came in 
attacks preceded by swelling and intense congestion in the involved area The congestion 
on the middle finger had become so intense that on two occasions a slight incision into 
it was made by other physicians No pus was found at either time The attacks of 
pain were particularly apt to come in the evening 

On examination, there was an intensely swollen congested area occupying about 
half of the palmar surface of the distal phalanx of the left middle finger (Fig 12 ) 
There was also an area at the base of the thumb which was congested but not elevated 
Measurement of the surface temperatures over the congested area showed it to be between 
one and one-half degrees warmer than the corresponding area on the opposite hand 
This difference on the two sides was accentuated by immersion in water at 16 0 C for 
ten minutes and the initial temperature was recovered over the involved area much more 
quickly (Fig 13 ) This combination of paroxysmal intense congestion, purplish dis- 
coloration and evidence of increased warmth in the involved region (without infection) 
seems explicable only on the basis of a venospasm The pain during the attack which 
the patient describes as throbbing in character is apparently due to the intense con- 
gestion in the area This was so decided that it caused a marked local elevation Either 
extreme of temperature was painful to the patient The pulsations of the digital arteries 
of the involved finger were easily palpable, m fact, they seemed to be greater in the 
left middle finger than in the right Careful search was made for evidence of am 
lesion that could be causing an irritation of the median nerve or its roots wuthout finding 
any such cause Our diagnosis was vasomotor neurosis, predominantly venous With 
the patient quiet in the hospital the attacks of local swelling and pain diminished but 
later information in regard to the patient is to the effect that she is still troubled 
by them 
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We have advised the patient to have the left median nerve blocked bv novocame 
m order to determine whether this would relieve the congestion and pain but she 
did not consent to this 

Examples of true angiospasm on tlie venous side are certainly rarely 
recorded m the literature, and little is known about their cause and natural 
history In this case it was our opinion and that also of the neurologic con- 
sultant that the venospasm was the expression of an underlying psycho- 
neurosis On the therapeutic side oui endeavors were directed against the 
latter condition , but she did not stay under our care long enough to determine 
the final result 
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CONCLUSIONS 

(i) There are several types of angiospasm which can be recognized and 

separated into majoi groups as fol- 
33 „ ' ' j 7 i . lows (a) In organic vascular disease, 

^ /l\ ! (/>) idiopathic paroxysmal (Raynaud’s 

[ / ' { J ; disease), (c) dependent upon organic 

3 |o_yR /. or functional nervous diseases, (d) 

d |^| consecutive to trauma, (c) venospasm 

30 c 

I I (r (2) In Raynaud’s disease the fun- 

> ^ | | 4 V' L fS < |er damental abnormality is a hypeisensi- 

29 c T~ !§ j j j tivity of the peripheral arteries to cold 

2 g0 | 45 M f However, vasoconstrictor impulses 

1 j j j play an important role by initiating and 

27 c . accentuating many of the attacks 

j ^ j -<rR'niddlefm$:r Consequently, the advisability of re- 

26 0 j I moving the sympathetic innervation 

j | | can he determined by the effect of re- 

25 I j~| ~ gional anaesthesia m releasing the 

I j I spasm during an attack 

j j] (3) Organic and functional nerv- 

23° ous disorders frequently are accom- 

"VerO^poLSTn panied by an accentuated vasocon- 

22° Mrs' W rt 2l°e strictor tone locally 

(4) Trauma m the extremities 

pioL^ L — 1 1 1 

30510 15 20 35 U 5 55 405 may be followed by an arterial spasm, 

Fig i 3 — Case \ Vcnospism Surface frequently associated with pain This 

temperatures on the middle fingers Note that t f , , , 

the imohed side is at t higher temperature IS probably ClUe tO Va.SOCOnStXlCtOr 1111 " 

both initially and immediately after immersion . , * , n zv , . _ 

m a cold water bath also that it recovers its pulses induced by reflex afferent stim- 

pre-immerston level much more quickly . r ,, . j \\T* 

uli from the traumatized area We 
believe that such a reaction is a fundamental response incident to trauma 
and scar formation There is an individual variation in the degree of 
manifestation of this reaction and it may be present as a latent hyper- 
sensitivity to cold 

(5) Evidence is presented that angiospasm affecting principally veins 
occurs as a clinical entity 


"Veno .spasm 

Mrs' W RT 213(1 


30510 15 20 35 45 55 405 

Fjg 13 — Case \ Venospasm Surface 
temperatures on the middle fingers Note that 
the imohed side is at t higher temperature 
both initially and immediately after immersion 
in a cold water bath also that it recovers its 
pre-immersion level much more quickly 


858 



ANGIOSPASTIC SYNDROMES IN EXTREMITIES 
REFERENCES 

‘Morton, J J , and Scott, W J Merle The Measurement of Sympathetic Vasoconstric- 
tor Activity in the Lower Extremities Jour Clin Invest , vol i\, p 235, 1930 

2 Morton, J J , and Scott, W J Merle Studies on the Activity of the Lumbar Sy mpa- 

thetic Nervous System Annals of Surgerv, vol xcn, p 919, 1930 

3 Scott, W J Merle, and Morton, J J Obliteration of Vasoconstrictor Gradient in the 

Extremities Under Nitrcus Oxide-Oxygen, Ether, and Tribromethyl Alcohol Ames- 
thesias Proc Soc Exp Biol and Med , vol xxvii, p 945, 1930 
* Morton, J J , and Scott, W J Merle Methods for Estimating the Degree of Svmpa- 
ethetic Vasoconstriction m Peripheral Vascular Diseases New Eng Jour Med , 
vol cciv, p 955, 1931 

5 Scott, W J Merle, and Morton, J J Sympathetic Activitv in Certain Diseases, Espe- 

cially Those of the Peripheral Circulation Arch Int Med (In Press ) 

6 Scott, W J Merle, and Morton, J J The Differentiation of Peripheral Arterial Spasm 

and Occlusion in Ambulatory Patients JAMA (In Press ) 

7 Lewis, Thomas, and Kerr, William J Experiments Relating to the Peripheral 

Mechanism Involved in Spasmodic Arrest of the Circulation in the Fingers A 
Variety of Raynaud’s Disease Heart, vol xv, p 8, 1929 
8 Kerr, William J Recent Experimental Studies on Raynaud’s Disease Trans Assoc 
Amer Physicians, vol xlv, p 189, 1930 

9 Lewis, Thomas, and Landis, E M Some Physiological Effects of Sympathetic Ganglio 

nectomy in the Human Being and Its Effect in a Case of Ray naud’s Malady Heart, 
vol xv, p 151, 1930 

10 Leriche, R Periarterial Sympathectomy for Post-traumatic Reflex Nervous Disturb- 

ances Lyon Chir , vol xiv, p 754, 1917 

11 Leriche, R De l’importance en pathologie et en therapeutique des reaction vasomotnces 

post-traumatique Medicine, vol ix, p 341, 1928 

12 Leriche, R Problem of Osteo-articular Diseases of Vasomotor Origin , Hydrarthrosis 

und Traumatie Arthritis, Genesis and Treatment J Bone and Joint Surg , vol x, 
p 492, 1928 

13 Ipsen, Johs Recherches sur les arteres a l’etat pathologique Acta Chir Scandmavica, 

vol lxv, p 341, 1929 


859 



THE DIAGNOSIS AND PRINCIPLES OF TREATMENT OF 
CARCINOMA OF THE COLON AND RECTUM 

By Daniel Fiske Jones, MD 
of Boston, Mass 

We have been discussing a subject which should command more attention 
than has been given to it by the medical profession in general, and this lack 
of attention starts in the medical schools many times The importance of a 
disease should be determined by the* value of treatment in prolonging life 
and in making it more comfortable for the patient rather than by the number 
of cases seen If we compare the results of treatment in cancer of the colon 
and rectum m prolonging life and making it more comfortable with the results 
of treatment of other serious diseases, we must come to the conclusion, I 
believe, that it stands high on the list of important diseases That the disease 
should stand high among important diseases is shown by the fact that although 
the diagnosis is made so late in the course of the disease (25 per cent to 50 
per cent of those seen are operable), between 45 per cent and 50 per cent 
live in comfort for five or more years 

That carcinoma of the colon and rectum is not considered one of the im- 
portant diseases is well illustrated by the Massachusetts statistics There are, 
in Massachusetts, 11,000 deaths from carcinoma each year, and of these about 
12 per cent are in the intestine, that is, about 1,200 cases of carcinoma of the 
colon and rectum die each year After considering the work of various hos- 
pitals, it is difficult to believe that there are more than 150 radical operations, 
probably less, each year It is evident, therefore, that about 10 per cent of 
the patients with this disease are given a chance for life and comfort It is 
possible that 50 per cent of the patients 111 the state get either a radical or a 
palliative operation , many, therefore, are given no opportunity to be more 
comfortable and undoubtedly many get no consideration by a competent 
authority It is probable that not more than 60 patients out of the 1,200 live 
five or more years 

The waste of life then is very considerable not to mention the great 
amount of suffering that might be avoided, largely because the physicians and 
surgeons of the state do not have it impressed upon them that cancer of the 
colon and rectum is a disease of importance, because it can be treated with 
considerable success It would not be a wild dream to believe that more than 
75 P er cen t of all cases would be suitable for radical operation if general 
interest could be aroused, but, of course, it is useless to expect any sudden 
change in the interest shown in these cases or in the ability to diagnose them 
I he surgeon must first become interested in these cases in order to stimulate 
others He must show physicians that he can operate with a reasonable 
mortality and must be able to show that patients live comfortably for a reason- 
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able length of time We have scattered over the country at present a small 
but increasing number of surgeons who take an interest m the subject 

Up to quite recently patients, physicians, and, I am sorry to say, surgeons 
have felt perfectly hopeless about the value of operation for carcinoma of 
the colon and rectum In consequence of this lack of interest by the surgeons, 
no interest has been taken m the early diagnosis, m consequence of which 
patients have been treated by palliative operations only While a positive 
diagnosis may at times be difficult, it is quite evident that it is not the difficulty 
of diagnosis but rathei a lack of interest which is responsible for the great 
delay in the treatment of these cases Recently some interest in this condi- 
tion has been aroused m a small group of physicians, and unless the surgeons 
rise to the occasion and are ready to attempt radical operations, these physi- 
cians will soon lose interest and we shall drop back to where we were a few 
years ago A recent paper stimulated the physicians of a section of Massa- 
chusetts to look for these cases They were rewarded by finding several, but 
as one of the physicians complained, “I have sent my cases to surgeons, but 
they have attempted nothing but a colostomy on any one of them ” 

While interest in this disease is the most important factor in early diag- 
nosis, we cannot hope to pi ogress much so long as the brains of medical stu- 
dents are filled with exceedingly interesting (at least to the teacher), rare, 
and hopeless cases instead of teaching them the diagnosis of carcinoma of 
the colon and rectum At a recent meeting in a teaching hospital a group of 
most unusual and hopeless cases were shown, and the surgeon assured us 
that he had arranged to have haemorrhoids and fistula: sent to another non- 
teaching hospital so that he could take in the unusual cases When we consider 
that about 75 per cent of the cases of carcinoma of the rectum are first 
diagnosed as haemorrhoids, how are the students to learn anything about 
carcinoma of the colon or rectum in the teaching hospital ? 

The diagnosis of these conditions should be of great importance to physi- 
cians as well as surgeons The usual list of symptoms as given in the text- 
books is not sufficiently clear to the average physician for him to make a 
diagnosis, because many of them are of little or no value If it could be 
taught that any change in bowel habit or sensation or bleeding from the rec- 
tum is suggestive of malignant disease of the colon or rectum, it would not be 
necessary to bui den students and physicians any further A group of stu- 
dents going out with this impressed upon them would soon teach it to their 
patients and difficult cases could then be sent early to competent authorities 
for diagnosis The great difficulty is that this statement is so simple few 
would really accept it for fear of disturbing patients if there was no disease 
present 

The question of blood in the stool is of gieat impoitance when properly 
considered and especially is it of importance to the internist and family 
physician who aie the first to see these cases, and yet it is so firmly impressed 
upon them that haemorrhoids are the important cause of bleeding that blood 
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in the stool is of little or no value m diagnosis to the average physician or 
layman 

If all schools could send their students out with the idea that bleeding 
from the rectum means carcinoma of the colon or rectum until it is definitely 
proved in a particular case that it is not, a great advance would be made I 
asked a class of xoo students the other day the most important cause of bleed- 
ing from the rectum and was told that it was hemorrhoids 

Much has been said recently about bleeding in cases of diverticulitis of 
the colon So far as can be made out from statistics, bleeding associated with 
diverticulitis of the colon alone occurs in about 5 per cent of these cases It 
is evident, therefore, that great care must be taken to avoid overlooking car- 
cinoma of the colon when there has been bleeding and a diagnosis of diver- 
ticulitis has been made by X-ray In my own cases if I had depended on the 
X-ray diagnosis of diverticulitis with bleeding, an error would have been made 
m 75 per cent of the cases, while if operation had been carried out m all 
these cases, the operation would have been an error in but 25 per cent It is 
exceedingly dangerous to make a diagnosis of diverticulitis of the colon even 
with the aid of the X-ray when there is bleeding associated with it 

Symptoms which are still spoken of as of great importance are The “rib- 
bon” stool, constipation, alternating constipation and diarrhoea, diarrhoea 
alone, loss of weight, and pain The ribbon stool may be thrown out as of 
no value Constipation in these days of oils often passes unnoticed It may 
be true that there is alternating constipation and diarrhoea, but so long as the 
patient does not recognize it, why should we consider it of importance ? The 
patient may become constipated, but if he does he frequently takes oil which 
relieves, usually without diarrhrea At times the constipation may be more 
marked, he then takes a cathartic and has several movements which he 
attributes to the cathartic and he does not speak of it as diarrhoea, nor 
does he appreciate that it is alternating constipation and diarrhoea When 
the growth is low or causing marked obstruction, there are often many small 
movements or the patient goes to stool frequently to get rid of mucus and 
usually blood, but he does not recognize this as diarrhoea Loss of weight is 
of little value as a symptom as it rarely occurs until after the obstruction is 
marked There is then at times loss of weight due to loss of appetite, but 
rarely loss of weight due to the disease Pain does occur frequently, but it is 
before the patient reaches the physician usually Later m the course of the 
disease the patient does not complain of pam, but will admit that there is 
much disturbance from gas, not pam Occasionally there are repeated attacks 
of pam with comfort between the attacks These are frequently overlooked 
or considered to be of no significance unless they are unduly prolonged It 
will be seen, therefore, that many of the symptoms as given 111 the older text- 
books are really of little value in making an early diagnosis 

If carcinoma of the rectum is suspected, the diagnosis can be made, in too 
per cent of the cases presenting themselves, by digital or sigmoidoscopic ex- 
amination I have no hesitation in urging that no X-ray examination be made 
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until carcinoma of the rectum has been ruled out by these examinations, for 
why should we use an uncertain method in place of an absolutely sure one? 

In suspected caicinoma of the colon our greatest aid to diagnosis is un- 
doubtedly the X-ray, but it must always be used in connection with the history 
and physical findings X-ray examination alone leads to many errors in spite 
of the fact that many clinics repoit a correct diagnosis m from 85 pei cent to 
95 per cent of the cases examined This does not mean that the X-ray alone 
has made a correct diagnosis m such a high percentage, but probably means 
that the surgeon has made a correct diagnosis with the history, physical find- 
ings and X-iay examination, while many depend upon the X-ray examination 
alone 

It is my belief after seeing many X-ray leports on these cases that a cor- 
lect diagnosis is made in not more 75 per cent of the cases by the average 
rontgenologist In the clinics in which the higher percentages of correct 
results are made, it is probable that no allowance is made for the cases which 
leave that clinic with a clean lull of health and are later found to have car- 
cinoma of the colon, nor does it account for the cases which are diagnosticated 
as diverticulitis but later are proved to be carcinoma 

The percentage of correct results in many clinics in caicinoma of the 
rectum is so low that an X-ray should not be used Proper digital and sig- 
moidoscopic examinations will always make a diagnosis of carcinoma of the 
rectum and rectosigmoid It is undoubtedly true that sigmoidoscopic exam- 
inations have been much neglected m carcinoma of the colon as well as of 
the rectum The growth cannot always be seen, but frequently the deter- 
mination of blood in the rectum and the direction from which it comes is of 
great value Frequently when the growth cannot be seen, a fixed mass can 
be felt with the sigmoidoscope The piesence of ulcerative colitis, polyps, 
tuberculosis, and other ulceiations in the rectum may be found an aid in 
ruling out carcinoma above Examination of a patient who has been bleeding 
lecently will often aid one in determining that the blood is coming from the 
lxemorrhoidal area even though the haemorrhoid is not bleeding at the time 

Papillomatous and adenomatous polyps, when found, should be considered 
as potential or actual carcinomata It is impossible in many cases to deter- 
mine as to whether or not they are already carcinomatous by removing a 
section A useful method of determining the character of the growth is to 
remove it with the high frequency cautery and then examine the base with 
a proctoscope at weekly intervals If the base heals smoothly and remains so, 
the diagnosis of simple polyp may be made while if a granulating area 
remains, a section can be removed and the character of the growth deter- 
mined accurately 

A source of eiror in these examinations is the fold on the anterior surface 
of the rectum at about 15 centimetres above the external orifice when the 
patient is in the knee-chest position It is quite possible to cover a polyp or 
a small carcinoma here with the end of the sigmoidoscope and overlook it 
entirely unless great care is taken to examine as the instrument is withdrawn 
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It is my opinion that more errors are made because of inability to see the 
whole surface of the rectum and lower sigmoid than for any other reason 
It is not sufficient to have the bowel free from large masses of faical matter , 
the mucous membrane must be carefully wiped in order not to see ulcerations 
where there are none Ulcerative colitis has been reported when frequent 
movements with blood are present because of this error 

In the final summing up of a case in which carcinoma of the colon is sus- 
pected, it must not be forgotten that an exploratory operation is not a serious 
matter We must not forget how easily we advise operation for a suspected 
chronic appendix or for a so-called chronic cholecystitis It is of much 
greater importance to explore when carcinoma is suspected 

In regard to the -treatment of carcinoma of the colon and rectum I feel 
that there should be some standardization or at least some agreement as to 
the fundamental principles of the treatment of carcinoma of the colon and 
rectum I am quite in agreement with Doctor Turner when he said at the 
meeting of the American College of Surgeons last October “Personally I 
have a great distrust of so-called standardization in dealing with human beings 
and pathologic conditions ” I feel, however, that we must agree upon certain 
fundamental principles Another statement which Doctor Turner made m 
the same address proves the necessity for coming to some agreement He 
said “The history of surgery of malignant disease is neither so discouraging 
nor so discreditable as many would have us believe, for it shows that when 
efforts of the surgeon have been sufficiently thorough, the results have often 
been commensurate with the sacrifice which the patient has had to make ” 

The fundamental principle to be settled is What is a “sufficiently thor- 
ough” operation 7 This has been answered in the past and even up to the 
present time by two opposing groups The first group states that carcinoma 
of the colon and rectum metastasizes late or not at all and therefore a local 
operation is sufficient The second group believe that patients with carcinoma 
of the colon and rectum should be treated as are patients with carcinoma in 
other organs, that is, the growth should be excised by a wide margin and 
the area of lymphatic drainage removed with it so far as possible It is quite 
evident that surgeons have never agreed upon what is “sufficiently thorough ” 
Czerny in 1883 reported upon a combined abdomino-permeal operation for 
cancer of the rectum, but surgeons were not ready for so extensive an opera- 
tion In 1911, Miles, of London, after a careful study of cancer of the rec- 
tum, presented his combined abdomino-permeal operation for cancer of the 
rectum and gave excellent reasons for it This brought forth a great many 
protests against such an extensi-ve and mutilating operation and there were 
many statements similar to that of Doctor Paul, of Liverpool, who, in 1912, 
said “Why should we undertake an extensive excision of the mesentery for 
the removal of glands which in all probability are not infected 7 ” One Eng- 
lish surgeon some years later said that so far as he knew, all his cases were 
alive and well after excision by the posterior route It is only rarely that I 
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have read a paper on the subject that one or more surgeons have not reported 
a case which had lived fourteen yeais after a local resection 

At the meeting of the American Surgical Association in 1929 in the dis- 
cussion of the papers on cancer of the lectum, no one spoke of the value of 
the abdommo-perineal opeiation, but several reported a case alive five ten, 
or more years after a local resection or what might be consideied an inade- 
quate operation We weie told at the same time that cancer of the rectum is 
an entirely different type of cancel, that the glandulai distributions of the 
rectum are not like those of the bieast or neck, and because the lymphatics 
intertwine between the bladder, uteius, and rectum, it is difficult to do a 
iadical opeiation Henri Hausmann about 1911 reported that of 112 patients 
dying of carcinoma of the colon the growth was still limited to the bowel 111 
50 per cent of the cases The Mayo Clinic report that in only 43 per cent 
of the cases of cancer of the colon operated upon are metastases found in 
the glands 

What have all these statements to do with the pioper treatment of cancer 
of the colon and rectum when 11 can be proved by statistics that not 10 per 
cent of the cases seen are alive ten years later ? The implication that a local 
or restricted operation gives as good results as an extensive operation because 
a surgeon here and there has had a patient live five years or more after a local 
or restricted operation is without foundation m fact No group of cases in 
which a local operation has been done has been presented with all the facts 
necessary to determine the value of it I am sure that many can match every 
case that has lived five years after a local operation with many cases that 
have died within two years because of local or inadequate operations If the 
statement were accuiate that there are no metastases outside the bowel in 50 
per cent of those coming to autopsy or that metastases aie piesent in the 
glands in only 43 per cent of those opei ated upon, we should be able to cure 
permanently between 50 per cent and 100 per cent of all cases seen, while 
as a matter of fact not 10 per cent of the cases seen live ten years Before 
statements about the value of any operation aie made, we must know the 
type of growth and extent of local disease, the percentage of cases operated 
upon, the mortality, and the number of patients living in comfort three five, 
or more years If we are to believe that there is great value in a local re- 
section or any operation less than a combined abdommo-perineal operation, 
then a large series of cases should now be reported in older that we may know 
what percentage can be operated upon and remain well for three, five, or more 
years 

If surgeons had the temerity, it is probable that many could report cases 
of caicmoma of the bieast cured by local operation, but in carcinoma of the 
breast the extent of the operation is well established, while in carcinoma of 
the colon it is still legitimate to report a cure following a local operation as 
evidence that an extensive operation is not necessary As to the network of 
lymphatics which intei twine between the uterus, bladder and rectum, it ma\ 
be true that they do, but for practical purposes there is iery good evidence 
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that these regions are not involved m many cases as shown by results in the 
more extensive operations Do we not have the supra-clavicular glands and 
the lymphatics of the breast connecting with those between the ribs as well 
as other channels, as pointed out by Sn Sampson-Handlcy ’ Do we perform 
a local operation on cancer of the breast because of these inaccessible lym- 
phatics’ Is it not reasonable that we should treat cancer of the colon and 
rectum as we do cancer m other parts ’ Is it not time that we considered this 
subject from the point of view of the results obtained by the various opera- 
tions’ Is it reasonable that we should consider the value of an operation 
from results m two or three cases when they have been selected from ioo or 
125 as has been done m many repoits on the lesser operations’ Should we 
not determine by statistics the operation which can be done with a reasonable 
mortality and which gives us the largest number of patients out of the total 
number seen, ivho have lived three or more years’ 

These reports of small series of cases treated by local or restricted opera- 
tions without stating the percentage they are of the total number seen are dis- 
couraging to those trying to improve results and to operate upon a larger 
percentage of cases, and it makes it difficult to do any operation other than 
the limited ones reported because physicians and patients hear of them and 
will not submit to the more extensive and, I believe, better operations m most 
cases I have met one man who is at least honest in the matter He admits 
that he amputates the rectum by the posterior route because his mortality is 
lower than with the more extensive operations, and as his mortality is lower, 
it makes a better impression on the community even though the late results 
may not be so good 

We must admit, I think, until statistics prove otherwise, that the more 
extensive operations winch include removal of the area of lymphatic drain- 
age are the ones which should be undertaken when possible and that the 
experience of the surgeon and the condition of the patient are the only valid 
reasons for a lesser operation, except 111 an occasional caiefully selected case 
when the type and extent of the disease are determined by an experienced 
surgeon 

Professor Grey Turner, 111 his address, stated that he had done fourteen 
local resections for cancer of the rectum Four died within a year and nine 
months and five have been operated upon less than three years While this 
seems to be quite a series, Professor Grey Turner, 111 a personal statement, 
told me that this list comprised between 2 per cent and 3 per cent of the total 
number of operations for cancer of the rectum, not a large enough percentage 
to make local resection a very valuable operation and yet one which has been 
advocated by several surgeons as the operation of choice 

We should not object to a surgeon selecting the operation which he is 
capable of performing, nor the operation best suited to the condition present 
or to the ability of the patient to withstand any particular operation We 
should object to the statement not backed by statistics that a lesser operation 
is as good as or better than a more extensive one It may be true that there 
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is little use in attempting an extensive operation when the glands are in- 
volved, no series of cases has been presented to prove it, but if it is true, 
how are we to know when the glands are involved ? Jn addition, many can 
report cases in which metastatic glands were found at operation and yet the 
patients have lived three, five, or more years 

It may be stated that at the time many of these statements in regard to 
carcinoma being a local disease were made, 25 per cent or less of the 
patients seen were opeiated upon and not more than 25 per cent lived three 
or more years With the more extensive operations fiom 32 per cent to 50 
per cent of the cases seen are operated upon, and of these over 60 per cent 
live three or more years 

It is my hope that we can all agree upon the necessity of removing the 
growth with a wide margin at eithei side, and that the area of lymphatic 
drainage should be removed when possible It may be admitted that a lesser 
operation must be performed many times and that such an operation is better 
than none If we could agree upon the principles of the combined abdomino- 
perineal operation of Miles for cancer of the rectum as coming nearest to 
the ideal at the piesent time, we would have accomplished much It is quite 
easy to agree that an occasional case does not require such an extensive opera- 
tion if the type of growth is Group I or II and if an experienced surgeon 
selects the cases for restricted operation It is also tine that certain patients 
are not sufficiently strong to withstand the ideal operation and many surgeons 
have not had sufficient experience to undeitake it We must, therefore, have 
operations for the patient who is below standard and for the surgeon of little 
experience 

In carcinoma of the colon we might assume that the ideal operation is 
excision of the growth with a wide margin and with all the mesentery of that 
portion of the bowel followed by an end-to-end suture, but here again we 
must have operations to meet the condition of the patient and the experience 
of the surgeon We believe that the Mikulicz operation which is so strongly 
urged by some surgeons is fiequently not applicable because it does not permit 
removal of a sufficient amount of bowel and mesentery Given a patient in 
reasonably good condition, we believe that the only guide to the choice of 
operation should be the ability to remove a sufficient length of bowel and its 
mesentery That is, 111 spite of the fact that the Mikulicz operation gives a 
much lower mortality, it should not be used unless a sufficiently wide margin 
of bowel and a large mass of mesentery can be removed 

There can be little doubt but that the controversy as to what is a “suffi- 
ciently thoiough” operation for cancer of the rectum is kept up largely by 
those who object to the removal of the sphincter Many of these surgeons 
are so opposed to it that they prefer to let the patient go on until a colostomy 
alone is necessaiy rather than make the patient comfortable or possibly cure 
him by removal of the giowth and sphincter Some of these surgeons, feel- 
ing that resection and preservation of the sphincter is so important, rarely 
find a case suitable for 'any operation if it is not suitable for resection 
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In regard to the necessity for a colostomy m the great majority of cases, 
I believe that Turner, m his address to the American College of Surgeons, 
made a very significant statement when he said When efforts of the surgeon 
have been sufficiently thorough, the results have often been commensurate 
with the sacrifice which the patient has had to make If this statement is true 
of malignant disease anywhere, it is true of carcinoma of the rectum It may 
be a sacrifice to have a colostomy, but I thoroughly believe that the results are 
commensurate with the sacrifice This of course assumes that the surgeon 
will teach the patient how to care for the colostomy, as almost the only patients 
who complain of their colostomies are those who have managed them accord- 
ing to their own ideas, that is, with cathartics It is the duty of surgeons who 
operate upon carcinoma of the lectum to learn how to care for colostomies, 
for there is no mechanical method of controlling them in spite of all the 
operations that have been devised, and to learn from experience with patients 
their feelings in regard to colostomies, and not to allow sentimentality to 
keep them from doing a “sufficiently thorough” operation A colostomy is 
necessary in the great majority of cases The sphincter may be preserved in 
a small percentage only when the growth is quite early and the selection made 
by a man of great experience 

Most physicians and many surgeons obtain their experience m regard to 
colostomies from those patient 4 - in whom the growth has not been removed 
Those who have had experience with colostomies after removal of the growth 
look upon them as a rule in an entirely different light I may say that after 
seeing about 300 patients who have had a colostomy and the growth removed 
I can state that I have not seen a patient who has not lived happily and 
contentedly I have never known a patient to commit suicide after removal of 
the growth and a colostomy, but I have known of two or more who have com- 
mitted suicide who ha\e not been operated upon 

This is not a plea for the combined abdommo-permeal operation 111 every 
case, but a plea for a “sufficiently thorough” operation for every patient who 
can stand it It is my belief that the saying that the smaller and the earlier 
the growth and the better the chances for a cure, the more extensive should 
the operation be, holds good today as well as formerly 

In dealing with carcinoma of the colon and rectum, I believe it is import- 
ant for the surgeon to consider these cases from the point of view of making 
the patient comfortable rather than from the point of view of cure If rve 
operated only upon those patients who we think can be cured, there will be a 
large number of patients who could have been made comfortable for one, 
three, or more years who will not be operated upon It is my opinion that 
comfort for one year is worth more than the discomfort of the operation 

While it is not possible to standardize the technic m resections of the 
colon, two fundamental principles might be agreed upon (1) An adequate 
blood supply is a necessity, and (2) the line of sutures must be relieved of 
intra-mtestinal pressure We have, I believe, spent too much time on the 
consideration of the suture material, aseptic methods of anastomosis, and the 
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advantages of an end-to-end suture over a lateial, or vice versa, while as a 
matter of fact the one essential always to an immediately successful operation 
is an adequate blood supply to the portions of the bowel to be sutured 

There are two problems in the blood supply to the portions of the bowel 
to be united Jamieson and Dobson have shown that theoretically all portions 
of the colon should be supplied by any two of the mam arterial branches to 
the colon through the vascular arches which connect the right, middle, and 
left colic arteries and the superioi hsemon hoidal aitery While this may be 
true if there are no anomalies, some of us have found that anomalies do 
occur and before any main artery is tied we must always be suie of a sufficient 
blood supply beyond Jamieson and Dobson have also demonstiated that if 
the supenor haemorrhoidal aitery is tied above the last branch to the sig- 
moidal arches, there need be no fear of a lack of blood supply to the lowei 
sigmoid or upper rectum This again may be true theoretically, but how often 
can we depend upon our accuracy m selecting the proper place to tie the 
superior haemorrhoidal ? It must he lemembered that the life of the patient 
depends in most cases upon the accuracy of placing this tie, for necrosis will 
surely follow if the branch to the aiches and the terminal portion of the 
superioi hsemorrhoidal aitery are tied Fiom experience with the combined 
abdomino-permeal amputation of the lectum I am convinced that in resections 
of the sigmoid there will not alw ays he sufficient blood supply to the proximal 
end of the distal fragment fiom the middle hsemoi rhoidal arteries even if 
these blanches are not tied It is piobable, hut not always certain, that the 
proximal bowel in resection of the sigmoid will receive sufficient blood supply 
if the infeiior mesenteric arteiy is tied above the left colic branch I have 
already had a case in which the mfenor mesenteric was tied above the left 
colic in which there was neciosis of the whole upper sigmoid from the colos- 
tomy to the middle of the descending colon Piobably one of the most nn- 
poitant factors in necrosis is injury to a perpendicular branch or branches 
close to the cut edge of the bowel Injury to the first and second branches 
above the line of section will at times cause necrosis of one-half inch as was 
demonstiated by tying the peipendicular blanches at the end of a colostomy 
Another hit of evidence that the vessels are of importance is, I believe, shown 
by the less frequent leakage following a lateral anastomosis than after an 
end-to-end sutuie The best suture material and the best suture known, the 
most caiefully done anastomosis 01 an aseptic anastomosis aie of no value 
if the blood supply is deficient 

The next most important fundamental principle m resections of the colon 
is the pievention of intra-intestinal pressure on the line of sutures This has 
not been considered of sufficient importance to demand a sure remedy until 
quite recently, and even toda) many surgeons do not feel the necessity for 
cairymg out this principle It is true that many cases rwll do -well ruth no 
particular provision for the pievention of pressure, but here again r\hat we 
need are statistics to piove the value of this principle We beliere that the 
surest way to prevent pressure on the line of sutures in the left colon is to 
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make a colostomy a short distance above the line of suture, but we believe 
that a oecostomy made by infolding the c«ecum about a tube one-half to three- 
quarters of an inch m diameter is effective, never interferes with the field of 
operation, is sufficiently effective m emptying the bowel before operation and 
lequires no secondary operation to close it 

There are other methods of preventing pressure upon the suture line, but 
they are not so effective as a safety valve as the ciecostomy or colostomy 
Morphia has much value m keeping down violent peristalsis and it is the 
simplest method Proper preparation of the bowels before operation as 
suggested by Rankin has its value, but it cannot be depended upon alone m 
all cases In low resections v ith end-to-end anastomosis a three-quarter inch 
tube may be put in through the anus and through the anastomosis, but to be 
effective, the bowel must have been thoroughly cleansed before operation It 
is true that many patients have lived after resections when nothing has been 
done to prevent mtra-intestinal pressure, but is that a good reason for con- 
tinuing a procedure which may bring disaster in any case’ 

As to other points in technic, they are of so little importance as compared 
to a proper blood supply and the prevention of intra-mtestinal pressure that 
they will not be taken up It may be said that so much stress has been laid 
upon the asceptic method of anastomosis by some authors that the two im- 
portant factors in good results, blood supply and absence of pressure on the 
line of sutures, have been lost sight of 

As to drainage following suture, there will always be a controversy It 
may be said, however, that fewer cases are drained than formerly 
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THE RELAXATION OF SCAR CONTRACTURES BY MEANS OF 
THE Z-, OR REVERSED Z-TYPE INCISION 

STRESSING THE USE OF SCAR INFILTRATED TISSUES 

By John Staige Davis, MD 
of Baltimore, Md 

The purpose of this paper is to call attention to a method by which flaps 
of scar tissue or of tissue considerably infiltrated with scar may be used in 
relaxing scar conti actures The utilization of such tissue for the relaxation 
of scar contraction is not generally understood although the Z-type incision 
by which it is accomplished is an old procedure 

It is a good plastic principle to remove all scar tissue before attempting 
any sort of reconstruction and this should be cairied out whenever possible 
However, there aie many contracted scars where complete excision of the 
entire scar is impracticable on account of its extent and location In these 
instances, unless skin grafting or flap shifting from a distant part is done, 
it is necessary to utilize scar or scar-infiltrated tissues, and often a great 
deal can be gained and much relief given by the propei use of such tissues 
In order to utilize flaps of scar-mfiltrated tissue some manoeuvre must be 
carried out which will relax the contracted band and break the line of seal 
tension In suitable cases, this may be accomplished by the use of the Z, 
or leversed Z, or staggered Z, or S, 01 reversed S-mcision as one may choose 
to call it 

The transposition of the flaps thus formed is made possible because there 
is always shortening of the tissues in the direction of the contraction and 
usually excess or fullness on both sides of the contracted band 

History — A review of the literature was made by Dr Herbert Wilgis 
and myself in order to determine, if possible, who fiist devised the Z-type in- 
cision and tiansposed the flaps thus made As far as we can find, the earliest 
description of this incision with the transposition of the flaps thus made was 
by Denonvilhers in 1856, who apparently developed the procedure in steps 
He used it successfully for the relief of ectropion of the outer third of the 
lower lid This type of incision may have been used even before Denon- 
vilhers, but we were unable to find an earlier xeport 

Szymanowski, in lus book published in 1870, illustrated the use of a 
similar incision for the lehef of a deviation of the angle of the mouth so 
the method was well known to him Piechaud repoited m 1896 the use of 
a modified Z-type incision for the restoration of the axilla and for the relief 
of scar conti actuies in other regions He stressed the utilization of scar- 
mfiltrated tissues and apparently made considerable use of the method 
Berger and Bonset in 1904 used a Z-mcision with the transposition of flaps 
for the restoration of an axilla which had been obliterated In scar contrac- 
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ture Berry and Legg in 1912 employed the Z-incision for adjusting the 
vermilion border in a poorly repaired congenital cleft of the lip 

McCurdy in 1913, in 1917, and again m 1924 wrote on the Z-plastic 
method and emphasized the importance of implanting m the centre of the 
wounds flaps of normal skin and of shifting the burn scar to the ends of 
the field of operation Morestm m 1914 described a method of relaxing a 
permanent flexion of the finger due to scar tissue by the use of a multiple 
Z-incision An incision was made along the rim of the scar bridle dividing 



it into two leaves, then from this central incision several lateral incisions 
were made forming a numbei of flaps The finger was straightened and the 
flaps were cliawn into the angles formed by the incisions made on the opposite 
side In this way the scar bridle was released and the scar pull broken by 
a very irregular closure This procedure was well illustrated diagram- 
matically by Rahm in 1923 

Frank S Matthews in 1915 illustrated a modified Z-type incision for 
liberating a band of scar tissue which was quite similar to that used by 
Piechaud, but was devised without knowledge of Piechaud’s w ork Pien m 
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1919 illustrated the application of a modified Z-type incision with the transpo- 
sition of scar flaps in deepening the commissures on badly mutilated hands 
Davis illustrates the Z-tvpe incision several times in his book on Plastic 
Surgery, published 111 1919, and also m a paper on Arm-Chest Adhesions m 
1924 He again demonstrated the use of this method on the face and neck 
in 1930 in the Section on Plastic Suigery in Dean Lewis’ System of Surgery 
Stemdler m 1923 illustrated his idea of Pieri’s operation m relaxing a 
scar web on the thumb by the use of a modified Z-type incision and also 
showed an excellent illustration of the relaxing of a web between the thumb 
and forefinger by a Z-mcision Bosch Arana in 1925 wrote on the use of a 
modified Z-incision with the transposition of flaps in the phalangization of 



Fig 3a Fig 3b Fig 3c 

Illustrating the use of the Z type incision on the neck 
Figs 3a and 3b — Old burn scar of neck Note the width of the bridle and the extent of the scar 
In this case a Z shaped incision was made and the flaps were transposed 
Fig 3c-— The result of this relaxation after twelve days can be seen Note the complete relaxation of 
the scar bridle the relief of tension and the satisfactory utilization of scar infiltrated flaps 

the first metacarpal C N Dowd in 1927 published an article on the use of 
the Z-incision m the repair of cicatricial contractures of the neck Babcock 
in 1928 illustrates nicely the use of the Z-type incision m what he describes 
as Pieri’s operation for the relief of a web between the thumb and forefinger 
It is probable that the Z-type incision has been described m other articles 
which w r e have not mentioned, but there is no question but that it was used 
over seventy years ago, and that it has been frequently lediscovered and de- 
scribed as a new procedure 

Technic — It is with those contractures which present a prominent bridle 
or web with which we most frequently have to deal, but the method is also 
very effective in dealing with the type of contracted scar whose contracted 
portion sinks into a groove and has a deep attachment instead of projecting 
as a bridle or web This latter type of contracture is, of course, much less 
commonly found 
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I usually choose a general anaesthetic, selected to suit the individual case 
but if local anaesthesia! is preferred for any reason, nerve block should be 
used, as infiltration of scar tissue is inadvisable on account of its precarious 
blood supply The technic, which is quite simple, is as follows Prepare the 
area to be relaxed by the method m which you have confidence Mark out the 
proposed incision carefully with 5 per cent bnlhant green in alcohol on 
the contracted area, when the scar is under tension The longest line of the 
Z is laid along the most prominent portion of the bridle or web, and the 
arms of the Z are marked out on opposite sides of the central line, making the 
pattern a Z or reversed Z depending on the condition of the surrounding 
tissues The arms begin at each end of the central line on opposite sides and 



Fig 41 Fig 4b 


Illustrating the use of the Z type incision for the relief of scar contractures of the fingers 
Tig 4a — Shows the hand of a child with contraction of the index, middle and ring fingers follow 
ing a severe rope burn The middle finger was so badly burned that new tissue had to be supplied after 
straightening the finger bj means of a measured whole thickness graft The ring and index fingers 
were not grafted but were relaxed In Z t>pe incisions 

Tig 4b — Result five months later Note that the result following the 7 t>pe incisions is as 
satisfactorj as that following the whole thickness graft All the fingers can be extended and function 
is full} restored 

are carried outward and downwaid, or outward and upward, as the case 
may be, as fai as seems necessary usually ending at about the level of the 
middle of the central line Ihe incisions are then made following the pat- 
tern, and the two flaps thus formed aie undeicut and mobilized and are 
transposed, the tip of one flap being sutuied into the angle found at the 
outer end of the “arm” incision forming the other flap, and \ice versa The 
irregular wound is then closed with hoisehair sutures, and is dressed with 
a single thickness of gauze impregnated with 3 per cent xeroform ointment 
over which is placed a moist sterile seasponge applied under even pressure, 
and secured with adhesive plaster and a bandage Fmalh the part is im- 
mobilized VV hen dealing wuth a grooved scar, the same procedure is carried 
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out except that the long line of the Z splits the groove lengthwise and the 
flaps are formed just as when a bridle is present 

Comments — The treatment of burns and other extensive surface lesions 
which frequently result in contractures will not be considered except to say 
that every effort should be made to induce rapid healing with the part m 
proper position, as in this way excessive scar formation and subsequent con- 
tractures may be minimized Some contractures may be avoided by very 
careful treatment of the original lesion, but my experience has been that 
contractures may and will occur in spite of every precaution These con- 



Fig sa Tig 5b 

Illustrating the relaxation of a scar imolvmg the axilla and trunk bj the Zt>pe incision 
Fig 5a — Burn scar of manj 3 ears duration Several operations had been done previousl> Note 
the condition in the axillary space and the dense scar extending from the axilla to the peUic brim 

Fig * — Result after two months Note the release and smoothing out of the axilla in spite of 
the fact that the tips of both flaps sloughed Also note the relaxation of the entire scar on the trunk 
b> the Z incision which now allows much greater freedom of motion These flaps were composed 
entirely of thick scar tissue and it can be seen that they survived throughout 

fractures are found most frequently in the axilla, where the extremities join 
the trunk, around joints and on the neck and face 

As a general rule, it is advisable to delay operative work on contracted 
scars until nature, assisted by massage and passive motion, has had time to do 
all that she can A few months will make a great deal of difference in the 
condition of the scar and of the surrounding tissues and by making haste 
slowly useless operations may be avoided, so that when we finally come to 
operate we will be able to see the scar as it eventually will be and can take 
steps to properly correct it 

This brings up the importance of the age of the patient with a scar con- 
tracture During the growing period scar contracture, if not relieved, may 
materially interfere with the growth of the bony structure as well as of the 
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adjacent soft parts and may cause changes and deformities, which can never 
be completely remedied However, if the contracture is relieved, say six 
months after healing is complete, which gives time for pielimmary massage 
and other theiapeutic measures, bone and soft part changes usually readjust 
themselves In adults, on the othei hand, while the question of interference 
with bone growth does not have to be considered, we must bear in mind the 
atrophy of disuse and m cases of long standing care must be taken not to 
cause fracture when manipulating a part, such as the arm, after relaxation 
It has been my experience also that it is better not to operate on an adult 



Fig 6a Fig 6b 

Illustrating the use of several Z type incisions for the relief of a long scar contracture 
Fig 6a — Burn scar contracture of the thigh and leg Duration, seventeen years Note the thick 
ened bridle in the popliteal space which has never healed Also the extent of the scar on the thigh 
and leg The patient is unable to fully extend the leg, and has the sensation of tightness and constant 
drawing She tires easily and has considerable loss of function 

Fig 6b — Result two months later The ulcerated portion of the scar in the popliteal space was 
excised and the edges were drawn together with teniporarj sutures Then the Z was marked out the 
incisions made and the flaps transposed Three other Z incisions were made in different portions of 
the scar and good relaxation was obtained The patient can now walk without discomfort and has 
entirely lost the sensation of tightness on the back of the leg and thigh It imy be necessary subsc 
quently to relax the depressed scar oil the inner side of the thigh 

until six months have elapsed after healing is complete, in order to take 
advantage of improved conditions made possible by massage and stretching 
In many cases the flaps available are made up entirely of scar tissue 
Only occasionally do we find a bridle or web with even comparatively normal 
skin running up to the contracted band, and m these instances the circulation 
of the flaps is naturally much more satisfactory The ideal condition, of 
course, would be to break the scar pull with flaps of normal tissue 

If the scar bridle is fairly thin and soft it is split its full length into two 
leaves, which are utilized as part of the fiaj)s If on the other hand the scar 
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Illustrating the use of the Z type incision for the relief of scar contractures in the 
axilla cubital space and at the wrist 

Fig 7a — Scar contracture following a burn Note the involvement which ex 
tends from the chest to the hand Some operative work had been done elsewhere 
before the patient came under my care 



Fig 7b — Result after two weeks, of iela\ation at the Wrist and in the cubital space 





Fig 7e 

Figs 7d and ye — One week later the final contracture in the axilla was relaxed 
by a Z incision which can be seen with the stitches in place The wrist and cubital 
space were also relaxed by Z type incisions made in scar partially relaxed by similar 
incisions done two years previously Note that full extension is now 1 possible and that 
an excellent axilla has been formed 
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Fig 8a Tig 8b 

Illustrating the Z type incision used several times in the same area for relaxing scar contraction 
Figs 8a and 8b — Extensive very thick burn scar of neck chest and axilla Note the extent and 

character of the scar 



Fig 8c — Result after eight months of the first 
use of the Z type incision on neck and axilla Note 
the difference in the character of the bridle and 
how much thinner and less dense it is The Z tvpe 
incision was again used on the neck and in the 
axilla 
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Fig 8d — Result of the second use of the Z 
tipe incision after ten months The nnjor por 
tion of the neck bridle and axillary i\eb have 
been relaxed 



Tig 8e-— The remaining contracture of neck 
and axilla relaxed by Z incisions used for the 
third time in the same areas Note the modified 
Z closure with the stitches still in place 




JOHN STAIGE DAVIS 

bridle is thick and hard and is unpromising for use, then an elongated ellipse 
of tissue including this portion is excised and the edges are brought together 
with a few temporary sutures The Z or reversed Z is then marked out, the 
incisions are made and the flaps are laised and transposed m the usual way 
The lines marking out the prospective flaps may vaiy considerably in 
shape and direction according to the pull of the contracture and the type of 
the surrounding tissue, and m this way many modifications of the Z-mcision 
may occur In planning flaps care must be taken to utilize the best available 
tissue and for this reason the incision may be a Z or reversed Z depending 
on whether there is less infiltration with scar to the right or to the left of the 
line of contracture and above or below a transverse mark dividing this line 
In other words, if the tissue is less infiltrated with scar m the upper left 
quadrant and in the lower right quadrant (facing the patient), then the Z 
is used and vice versa The contraction pull of the scar on the two sides 
of a central bridle may be quite different and consequently after the flaps 
have been formed and undercut, they may be drawn entirely away from the 
anticipated position In these instances, readjustments by properly placed 
secondary incisions may be necessary and must be carried out before the de- 
sired relaxation can be obtained and the wound closed 

In a wide scar bridle, relaxation may be secured in more than one place, 
or m more than one direction by the use of the Z-mcisions In long con- 
tractures, say from the buttock to the ankle, I have used three or four of these 
relaxations at one operation, before the contracture was completely relieved 
This was possible as there was sufficient tissue between the selected areas to 
prevent interference with the circulation of the flaps already made and 
transposed 

Should scar bands be found deep in the tissues after raising the flaps, 
they should be either divided or better still removed, and all tension relieved 
before the flaps are transposed and sutured The flaps should be handled with 
small sharp dural hooks to avoid biuismg The sutures should be of horse- 
hair threaded on fine half-curved needles and only enough should be put in 
to approximate the edges All tension on the flap should be avoided 

The tips of the flaps should be made blunt instead of pointed, as when 
thus made they are much less liable to slough Even if the tips of the flaps 
do slough, which sometimes happens when there is much scar, we often find 
that sufficient relaxation has oeen accomplished and that soon the defect 
left by the sloughing tips will be filled up and the scar will become smooth 
again It is advisable to have the flap as thick as may be, including some 
subcutaneous fat if it is present, in order to conserve the circulation Should 
the tips of the flaps become bluish after a few hours of the sponge pressure, 
it is advantageous to apply continuous compresses saturated with normal 
salt or boracic-acid solution 

I have used the Z-incision for the relief of tension m fairly broad tight 
scars with considerable success In the relief of congenital webbing of the 
neck, the Z-mcision with the transposition of flaps is the method of choice 
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It is also most useful m deepening the commissures m incomplete syn- 
dactylism with a wide web 

When the Z-mcision is used on the wrist, the flaps must necessarily be 
fairly short and it is better to relax at two different points rather than to 
attempt the formation of flaps which are too long This may also be said of 
flaps about the! fingers The relaxation of a seal web, or of a congenital 
shortening of the web between the thumb and forefinger can often be easily 
relieved by a Z-mcision with the tiansposition of flaps 

The Z-mcision can be used for the relief of long conti actures such as 
those in the axilla, and also very satisfactorily in short ones, such as we often 
find around the nose and ears This gives an idea of the flexibility of the 
method 

In maiked contractures of long standing with shoitenmg of the under- 
1} ing tissues, as much as possible should be gamed at the first operation with 
the Z-type incision and subsequently the same procedure may be carried out 
in the same area after the deeper tissues have had time to stretch and soften 
The character of the scar itself often changes materially, foi the better, after 
relaxation 

The Z-type incision may also be used most advantageously m shifting 
the position of tissue which may be out of line For example, where an eye- 
brow has been torn in an accident and two sections have healed on different 
levels so that one is considerably higher on the forehead than the other, by 
means of a properly placed Z-type incision with the transposition of flaps, 
the normal position can be restored quite satisfactorily 

CONCLUSIONS 

As we use the Z-type incision the scar is not removed but the contraction 
is relieved by the transposition of flaps which are usually composed of scar 
or scar-infiltrated tissue, in such a way as to break the line of scar pull 
The suture line after transposition of the flaps is, in a general way, the re- 
verse of the original incision It is difficult to realize how much permanent 
relaxation can be secured by the use of scar-infiltrated tissue and this type 
of incision, until one is familiar with the procedure and its possibilities The 
method has simplified the handling of many cases which would otherwise 
have had to undergo a much more extensive and serious operative procedure 
m order to obtain relief 

The Z-type incision has been of gieat use to me when dealing with con- 
tractures in all parts of the body I have utilized it m a large series of cases 
and consider it one of the most generally useful manoeuvres m my 
armamentarium 
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GENERAL SURGICAL CONTRIBUTIONS 

NOT PRESENTED BEFORE THE AMERICAN SURGICAL ASSOCIATION 


AVERTIN ANAESTHESIA* 

FROM THE ANAESTHETIST'S STANDPOINT A RESUME OF EIGHTEEN MONTHS’ 

EXPERIENCE 

By Joseph Kreiselman, M D 
or Washington, D C 

Present-day surgery requites a variety of anaesthetic agents The desir- 
ability of general anaesthesia by rectal administration in certain surgical pro- 
cedures and in the presence of certain types of pathology is quite evident 
In 1926, Willstater and Duisberg were successful 111 the development of 
the drug tribromethylalcohol, also known as avertin 

Description — 'Avertin is a white crystalline substance, easily soluble in 
water at 40° up to 3 x /i per cent Its molecule is very labile, breaking down 
when heated above 45 0 with the formation of hydrobronnc acid and dibro- 
macetaldehyde The latter substance is injurious to the intestines 

Administration — The evening before operation a cleansing enema is given 
Special measures to empty the intestines on the day of operation are to be 
avoided, as the fluid which may remain in the bowel may letard absorption 
Before the operation moiphme is given as in prepaiation for general anaes- 
thesia The measured amount of avertin is dissolved in a sufficient quantity 
of distilled water at 35 0 to 40° to make a 2)4 01 3 per cent solution After 
being tested with a few drops of congo red (add 5 cubic centimetres of the 
solution to a few drops of congo led, lesulting color should be a clear orange- 
red) the solution is injected into the rectum one-half hour before operation 
The tube is removed and the patient is allowed to remain undisturbed until 
asleep If a minoi operation is to be perfoimed, no other anaesthetic is given 
unless it is found necessary If the operation is to be a major one, supple- 
mental anaesthesia is now given 

Dosage — Our dosage has varied from 60 milligrams to 120 milligrams 
per kilogram of body weight One hundred milligrams per kilogram should 
not often be exceeded In estimating the dosage, the weight of the individual 
is taken as a basic index, and the dosage is then varied according to the ex- 
perience of the anaesthetist A mechanical measuring of the dosage according 
to the body weight should not be done It has been found that children and 
young adults require larger doses than the other types The obese, debilitated, 
and aged require less Those with impaired elimination require much less 
than the average 

No effort is made to produce complete anaesthesia with avertin alone It is 
*Read before the Philadelphia Academy of Surgery, May 4, 1931 
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used as a basis on which deeper anaesthesia may be produced with the gases 
or ether This has been called basal anaesthesia 

Absoi ptiou and Elimination — Avertm is absorbed by the intestinal mucosa 
more rapidly than is the water in which it is dissolved The absorption is 
fairly rapid, 80 per cent in the fii st twenty minutes and 95 per cent within 
the first two hours 

If unduly deep anaesthesia occurs within the first twenty minutes, the rec- 
tum should be evacuated by washing with water This not only rids the bowel 
of the avertm solution, but also dilutes it and delays absorption of that which 
remains 

Detoxification occurs by combining with glycuromc acid in the liver and 
it is eliminated m this manner almost entirely by the kidneys 

Adrenalin and salt solutions are effective in combating marked falls in 
blood pressure Carbon-dioxide-oxygen mixtures may be used in stimulating 
respiration 

Action — There is apparently no local action Sleep comes on gradually 
without excitement 111 fiom ten to thirty minutes There is no recollection 
of induction The ocular reflexes disappear, and with the average dosage the 
pupils are contracted and react to light 

Dm ation of Anccsthcsia — In most cases the patient sleeps soundly for ap- 
proximately two hours after induction For the next three to four hours the 
sleep is light and intermittent Nursing care is important at this time in 
maintaining a clear airway 

The respiratory rate is increased and the depth decreased 
The pulse rate approaches the normal There is usually a fall in the blood 
pressure There have been four cases with marked falls in blood pressure 
without apparent shock 

It appears that avertm acts in a different manner upon the bram than the 
anBesthetics in common use In cases in which major surgery was performed 
and m which no general anaesthesia was necessary, it appeared that impulses 
leached the bram This was made evident by perspiration, with change of 
temperature of the skin, an increase in the pulse rate, and a fall in blood 
pressure 

However, in these cases, there was also satisfactory relaxation 
In minor procedures, these symptoms were not apparent Because of these 
untoward effects, it is a better procedure to combine avertm with ethylene- 
oxygen or nitrous-oxide-oxygen, 01 ether These combinations afford satis- 
factory anaesthesias of moderate depth 

No adaptive response is excited by the anaesthetic There is a minimum 
of disturbance to the sensory mechanism and mentality, hence there is a mini- 
mum of shock 

It is impossible to estimate the amount of damage done by the psychic 
shock produced m some patients, particularly in children, immediately pre- 
ceding and during induction of anaesthesia 

Anaesthesia in pediatric surgery has always been difficult It has been 
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almost impossible to do major surgery with gas The pre-operative prepaia- 
tion is unsatis factor)^ Because of the variable and very often untoward 

1 esults with morphine, it has become routine not to use it m small children 
We then have the picture of a small child either poorly 01 entirely unpre- 
pared for opeiation Good preparation is even more essential here than it is 
m the adult The element of fear is great when the child is forcibly held and 
made to take an anaesthetic 

Avertin has filled the great void in pediatric surgeiy A child may now 
be given a small enema in bed and m a few minutes he has fallen asleep with- 
out excitement and without being aware of the impending operation The 
patient is returned to bed where most of the day is lost in sleep The post- 
operative convalescence is not attended by the usual unpleasant post-anaes- 
thetic upsets 

Utility — Avertin is particularly suitable in operations upon the larynx, 
cauterization of the tongue, intra-nasal operations, in moving patients with 
multiple fractures, in thyroid surgery, where a prolonged period of post- 
anaesthetic rest is wanted, when it is necessary to operate during acute alco- 
holism, in children, and when a general anaesthetic is distasteful to the patient 
Conti a-mdications — I Diseases of the liver and kidneys 2 Advanced 
tuberculosis 3 Extreme cachexia 4 Acidosis 5 Use with care when the 
elimination is delayed and in dehydrated and debilitated elderly patients, and 
m the obese 6 Ulcerative diseases of rectum or colon 

SUMMARY 

The early reports in the German literature show many cases of intestinal 
irritation There were many asphyxias and several deaths The dosage was 
too high, the solutions were overheated, and there were no trained anaesthetists 
to evaluate the dosage and attend the patients 

We have used avertin in 1,500 cases The dosage has been conservative, 
no effort being made to produce complete anaesthesia with avertin alone, this 
being deemed an unwise and dangerous procedure There have been no un- 
pleasant complications The method of induction spares the patient some 
pre-operative apprehension It requires an experienced anaesthetist to control 
the superimposed anaesthesia More time is required Accuracy m prepara- 
tion of the solution is essential It is not a routine procedure The nursing 
care is an important factor (clear airway) 

It is felt that with the anaesthetic agents now at hand, avertin has a definite 
place 
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PROM THE SURGICAL STANDPOINT A RESUME Or EIGHTEEN MONTHS’ 

EXPERIENCE 

B’i Charles S White, M D 

of 'Washington, D C 

The evolution of the administration of ether, from the paper cone and 
simple can, to the present day battery of tanks and valves, has taken place in 
a comparatively few years The search for the ideal and universal anaesthetic, 
like the brook, goes on, and has brought to light several new and valuable 
agents, each with some particular virtue and some particular sin 

In the following recitation of our personal experience with avertin, we 
shall not enter into a discussion of the relative merits of the various anaesthetic 
agents, as it would open a contraversial subject Each surgeon regards his 
favorite anaesthetic very much m the same way that the indulgent parent re- 
gards Ins child, and no good could possibly be accomplished by a comparative 
analysis 

Our experience with avertin began in August, 1929 Our first patient was 
a muscular negio who was given the German dose, that is, the dose recom- 
mended in the German Clinics 111 1927 and 1928 The promptness with which 
the patient went to sleep, and the depth of anaesthesia which followed, con- 
vinced us that avertin at least had possibilities 

We secured the help of two veterinarians and at their hospital had them 
do a few operations and readily found the surgical and lethal dose of the drug 
m dogs From that time we felt that we had a fair estimate of the maximum 
dose and it was not long before we had a working formula which we still 
use, although it is not as accurate as we would desire We have used avertm 
in more than one thousand cases and still continue to use it routinely 

Doctor Kreiselman has discussed avertin from the amesthetist’s stand- 
point, and we shall stress the clinical manifestations, rather than the admin- 
istration and physiologic actions The induction has been uniformly quiet, 
and nothing approaching a mama has been seen in a single case Occasionally, 
the patient becomes loquacious and hilarious but never combative, and sleep 
follows within ten minutes 

I11 a few medical students one of our friends timed them for loss of mem- 
ory after the introduction of avertin, and it was found that consciousness was 
lost after three minutes, although several of them spoke intelligently for two 
or three minutes longer It may be a peculiar trait of medical students to be 
intelligent when they are apparently unconscious My experience has been 
just the opposite 

In about 2 per cent of the cases, the patients reacted excitedly, just as we 

*Read before the Philadelphia Academy of Surgery, May 4, 1931 
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occasionally meet after ether, but this is decidedly the exception to the rule 
In out total number of cases, restiamt has been necessary only two 01 three 
tunes The patient becomes coheient in fiom two to three hours after admin- 
istration of the anaesthetic, then falls into a semi-conscious state for an houi 
or two longer, during which time he will be responsive to ordinary conversa- 
tion From this period Ins convalescence is not noteworthy 

In no case do we depend exclusively upon avertm, but a supplemental 
anaesthetic is always employed The induction of the anaesthetic state is 
prompt and comfortable and, in this respect, it is not approached by any 
otliei agent with which we are familiar 

The relaxation during avertm anaesthesia, with the dosage we employ, is 
often sufficient for minor manipulations, 01 operations, but not sufficient to 
proceed with an abdominal exploiation, and for that reason we use a supple- 
mental anaesthesia — ethylene, nitrous oxide, 01 novocame In a difficult case, 
it may be necessary to add a small amount of ether at the time that the greatest 
possible relaxation is necessary, but this is not done routinely With the larger 
dose of avertm, complete relaxation can be secured, but we believe that the 
patient takes an unnecessary risk, and the practice is to be discouraged 

We have not had circulatory or respiratory failure in any case during an 
operation, nor have we lost a case subsequent to operation, from any cause, 
that could be attributed to the anaesthetic On several occasions, the respiration 
became very shallow, during the administration of ethylene or nitrous oxide, 
but the use of carbon dioxide and oxygen allowed us to proceed m every 
instance In brief, we have had no accidents, not even an explosion of ethylene 
We have had our post-operative trials and tribulations and have worried 
about vomiting and distention, just as we have always done and just as we 
always expect to do It is a mistake, we believe, to attribute the vomiting after 
operations to the anaesthetic, particularly after abdominal operations No one 
doubts but that any anaesthetic, improperly administered, may be the source 
of vomiting, but in many instances, particularly in peisistent and protracted 
vomiting, we should look for obstruction, peritonitis, acidosis, or alkalosis 
We feel that the anaesthetic is stressed unduly as the cause of vomiting How- 
ever we found that 22 per cent of our cases had post-operative nausea or 
vomiting and this is less than one-half the percentage we found with ether 
We have not observed that distention was any more or any less after 
avertm than any other general anaesthetic, and the same statement holds good 
regai ding retention of urme Here, too, we believe that the anaesthetic has a 
good alibi 

The remote complications are always of much interest and importance, 
particularly in reference to the lungs and kidneys 

Naturally, we avoid any general anaesthetic m any known acute pulmonary 
disease, but the unfortunate fact remains that some subacute condition may 
be present and not detected prior to the operation With a better understand- 
ing of lung complications, for which we are largely indebted to Dr Walter 
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E Lee, the so-called ether pneumonia has been replaced by atalectasis, or col- 
lapse, and just what part the anaesthetic plays in this, we confess our igno- 
rance Our experience leads us to say that collapse of the lung has been more 
frequent after spinal anaesthesia, than any other, but our cases have been too 
meagre to be of any real value in estimating the relative frequency We have 
had post-operative elevation of temperature cough and expectoration of 
various degrees of severity after avertin anaesthesia These cases were not 
X-rayed before and after operation and, m most instances the diagnoses were 
not conclusive The rontgenologist and internist hare not completely agreed 
and it is impossible to state the relative frequency of lung complications fol- 
lowing avertin One thing is certain, the incidence has not increased Some 
of the cases were a concern for merely a day and four were quite ill, but no 
mortality followed from that cause We feel that this question is still de- 
batable and considerable research is necessary before the relation of the 
anesthetic to pulmonary collapse can be rationally discussed 

We have not hesitated to use avertin in cases of chronic pulmonary tuber- 
culosis and have seen no ill effects 

As avertin is not a renal irritant, we should expect no untoward effects 
after its use in a patient with normal kidneys, as we estimate normal kidneys 
by urinalyses Our experience bears this out We have not found any serious 
aggravation of a mild nephritis after its use, if we believe that a trace of 
albumin and a few casts are indicative of kidney disease With a seriously 
impaired renal function we question the propriety of any general anaesthetic 

As the liver bears the brunt of avertin disintegration, it is the organ that 
should suffer most following the administration of this anaesthetic This is 
probably true, but has not been brought home to us by actual experience The 
liver will meet the demands of the body when the entire organ is almost re- 
placed by a neoplasm It seems endowed with a superhuman metabolic 
mechanism It stands abuse almost as well as the stomach, and it is for that 
reason, perhaps, that we have failed to notice toxicity of hepatic origin after 
the use of avertin In one instance we put it to a test A patient with ad- 
vanced carcinoma of the liver had a strangulated haemorrhoid and we elected 
to relieve him under avertin anaesthesia His expectancy of life was very brief 
and we are sure that both the patient and the family would have been grateful 
for an earlier end The anaesthetic put him to sleep promptly and the operation 
was satisfactorily done The atypical aftermath was the delirium, which lasted 
three days 

There are said to be two contra-indications to the use of avertin Serious 
impairment of liver function and ulceration of the rectum It is apparent why 
it should not be used in a case of damaged liver, and it is not used in an ulcer- 
ated bowel, because it will not be absorbed promptly, even if it is retained 
These contra-indications should be accepted until confirmed or disproved by 
further use of the drug 
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SUMMARY 

Aveitm offers a safe, comfoi table, and speedy appioach to the full state of 
anaesthesia, provided the dose does not exceed ioo milligrams per kilo of body 
weight, and is given by a competent anaesthetist We desire to particularly 
stress hist the smaller dosage, as compaied with the Geiman formula, sec- 
ondly, an anaesthetist must have chaige of the anaesthetic Supplemental 
anaesthesia with novocame, ethylene, nitious oxide, or even ether is recom- 
mended We know that many will offer the objection that two anaesthetic 
agents complicate the administration We believe that the comfort the patient 
enjoys and the fear from which he is relieved, are well worth the additional 
effort and time on the part of the anaesthetist No better proof is necessary 
than the statements of the patients who have had both types of anaesthesia 
We even have anaesthetists in Washington who would take avertm by choice, 
and no greater thing could be said of any anaesthetic We believe the profes- 
sional anaesthetist is just as essential to the perfect operation as the surgeon’s 
assistant, the pathologist, or any other member of the hospital staff 

The contra-indications to the use of avertm at the present time are serious 
impairment of liver function and ulceration of the lectum 

Doubtless some may ask themselves Why a new anaesthetic, with the 
number of anaesthetic agents in use today ? We would answer that question 
much as Faraday answered a similar question many years ago After he had 
read before a distinguished audience, a paper on electro-magnetism, someone 
asked him “What is the use of all these new ideas?” Faraday replied 
“What is the use of a new-born babe?” 
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THE RESULTS OF AVERTIN BASIS ANAESTHESIAS, WITH ETHER, 
NITROUS OXYGEN AND ETHYLENE— BASED ON 
CLINICAL AND METABOLIC STUDIES— REPORT 
OF 700 CASES 

By Hans Widenhorn, M D 

of Freiburg, Germany 

FROM TOE SURGICAL DEI ARTMENT OF THE JOHNS HOPKINS HOSPITAL AND UNI I KI1SIT1 OF BALTIMORE 

The standard for any kind of anaesthesia used in surgery should provide, 
as far as possible, for the safe exclusion of pain and psychic disturbance of 
the patient m order to make the operation a success 

The following paper has to deal with 700 cases of avertm anaesthesias 
with the idea of ascertaining how far we are able to fulfill these postulations 
Out of 1,750 operations in one year, 700 operations were carried out 
under avertin anaesthesia Hence, it is clear that not all cases are adaptable 
to avertin and that the principal indication for every anaesthesia has to be 
made for each patient individually In other words, the surgeon has to 
decide for every single case which form of anaesthesia is best adapted to each 
patient Therefore, it is necessary to bear in mind the general condition of 
the patient, heart and lungs and state of shock, etc If the circulatory system 
is weak, then avertin anaesthesia is contra-indicated Furthermore, in our 
hospital, complete avertm anaesthesia without supplementary measures is not 
used By the results and experiences of the German authors there is shown 
that doses of avertin, needed for a complete anaesthesia without supplement, 
are too large and too toxic so that it is not advisable to force a complete 
avertin narcosis (Rehn and Killian 27 ) Such a complete narcosis with the 
toxic, non-controllable avertm does not correspond with the biologic laws of 
the organism, particularly not with those of the diseased organism 

Here, therefore, we are dealing only with the avertin “basis narcosis” 
(Straub 30 ) and its combination with ether, nitrous oxygen (N^O) and 
ethylene (C 2 H 4 ), the latter two being combined with oxygen 

First, there is a brief note necessary as to the principal fundamentals of 
the supplements used in order to compare their effect and biologic reaction 
in combination with avertin 

Ethci — Ether acts as a stimulant to blood-pressure, especially at the beginning of 
its administration, while avertin has a tendency to decrease the pressure Blalock and 
Franken 12 have called attention to the increased heart effort due to a specific heart 
reaction caused by the ether By increasing or decreasing the ether blood concentration, 
one can readily control and regulate the respiration, and hereby accomplish an individual 
deep or light anaesthesia Anschuetz 3 states that there is a “favorable influence of ether 
on blood-pressure and respiration, when avertin is combined with small amounts of 
ether, and it doubtless compensates in part for the severe drop of blood-pressure, which 
is as a rule the case after using avertin 
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Nitrous Oxide with Oiygen (N 2 0 -f- OO — The circulatory system is not unfavor- 
ably influenced, the blood-pressure does not drop and there is no inconvenience to the 
respiratory centre N -0 does not influence the metabolism to any greater extent, for 
instance, there is no increase m lactic-acid content in the blood, or no regular prolonged 
increase of blood-sugar content The disadvantage of a relatively light anaesthesia when 
used alone becomes an advantage in the combination with the strong narcotic effect of 
avertin, as it is compensated in so far as small doses of avertin are used (Domamg, 10 
Floerchen 11 ) 

Ethylate (GJEL) — No disadvantage has been found in the use of nitrous oxide as 
well as ethylene on the circulatory or respiratory system There has been noted during 
the course of ethilene administration an elevation in blood-pressure, which is particularly 
desirable in view of the undesirable effect of avertin No severe hyperglycsemia, no 
diminishing of the C 0 2 combining power, or only a small decrease of alkali reserve is 
found after ethjlene, its narcotic effect being stronger than that of nitrous oxide and 
its icry quick deprivation of the lungs corresponding to the sudden awakening of the 
patient Luckhardt and Carter 2 (1923) and Luckhardt and Dean Lewis" 3 (1923) 
employed etlnlene for the first time as an anaesthetic on humans The latter authors 
note 700 ethjlene anaesthesias on an experimental basis and favorable clinical results 
According to them a concentration of 80 to 90 per cent , ethylene to 20 to 10 per cent 
oxjgen is necessarv for a complete ethjdene anaesthesia Dean Lewis has resected the 
stomach, using ethjdene for the anaesthesia without any complications ( J A M A , 
\ol lxxxi, p 1854, 1923) The above-mentioned concentrations are given for a com- 
plete ethjlene anaesthesia In our experiments with numerous combinations of avertin 
ethjlene narcosis we find that these smaller concentrations often give good results A 
certain advantage of ethylene is the better peristalsis of bowels m the post-operative 
condition, so that the post-operative pains, as well as the distention by gas, and also 
the danger of post-operative ileus is diminished (Dean Lewis) Contrary to ether there 
is no increased mucous secretion, so bronchitis and bronchopneumonia are rare 

Disadvantages of Ethylene — (1) Bad odor, which, nevertheless, is noticed only a 
very short time before the quick narcotic effect (2) Slight increased bleeding from 
the wound (3) The danger of explosion, which can be avoided or diminished by pure 
ethylene free from carbon-monoxide, making it necessary to avoid the dangers of this 
highly inflammable gas via fulguration, open lights, lighting cigarettes, etc We may 
perhaps state that it would be inadvisable to put the ethylene tank near the operating 
table, but as near the operating room as possible, keeping in mind that this necessitates 
a longer length of tube from the machine to the patient, which is a disadvantage, but 
acts as a safeguard as far as an explosion is concerned 

Technic of Avei tin Anesthesia — Pre-operative treatment Morphine 12 
milligrams Atropm o 6 milligram The avertin solution is prepared every 
morning, separately for each case and prior to each operation The average 
dose is usually 90 milligrams per kilo Smaller doses of 80 to 85 milligrams 
per kilo, particularly for smaller operations and for weak, cachectic patients, 
are often used In cases with a poor general condition and m children, even 
smaller doses of 60 to 70 milligrams pei kilo are used, in strong men 90 to 
95 milligrams per kilo is the limit A 3 per cent avertin solution is used 
and it is necessary to have a regular control of avertin solution by Congo red 

According to our clinical experiences and to the proposals of Rehn and 
Killian, etc, only avertin basis narcosis should be carried out as a rule 
W ith the use of this anaesthesia, there is an apparent deep sleep with relative 
relaxation but accompanied by a positive feeling of pam Ether, nitrous 
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oxide or ethylene is used as a supplement before operation If, m a single 
case, the supplement with N 2 0 is not sufficient, then one can change or com- 
bine NoO with ether, which is easily done by the use of the Foregger or 
McKesson machine In such a way one can control and steer the avertin 
basis narcosis with a larger or smaller amount of ether or gas supplement 
This clinical statement is founded on the pharmacologic investigation of 
Straub, 30 Lendle 18 and also on the clinical reports of White, 33 Parsons, 25 
Lundy, 24 Guttman, 13 Speidel 20 and others 

In 700 such cases avertin basis narcosis was employed and combined 
with ether or gas without fatality and with very satisfactory results There 
is a definite blood-pressure effect with avertin (an average drop of 30 to 40 
milligrams mercury) Immediately after the ether effect and likewise after 
gas, a certain rise of blood-pressure is always the case The blood-pressure 
curve shows better results after these mixed anaesthesias then after a com- 
plete avertin anaesthesia In some cases, ephedrme was given with the 
avertin enema to prevent the drop of blood-pressure, as ephredine is absorbed 
by the mucous membrane , with and sometimes without results We should, 
nevertheless, bear in mind that after other anaesthesia methods, a drop of 
blood-pressure is known to occur, for instance, after spinal anaesthesia 
(Pitkin) and after caudal anaesthesia (Widenhorn 34 ) 

Then, too, we must not neglect the fact that independent of the anaesthesia, 
a decrease of blood-pressuie may result from the operation itself (pulling 
the peritoneum or the splanchnic nerve or the pedicle of the kidney, etc ) 

The pulse shows generally a reasonable elevation and remains at this level 
and rises on the average of 100 to no pulsations a minute Ether and gas 
have an increasing influence 

The respiration during this combined method is essentially more favor- 
able than after complete amesthesia The statement of Puckner’s 20 “Avertin 
depresses the respiratory centre, lessening both frequency and volume,” is 
coirect for the complete avertin anesthesia In the majority of our cases, 
our protocols of the frequency and breathing per minute are the same in the 
beginning, during and at the end of the anaesthesia, usually 20 to 22 respira- 
tions per minute 

During each of the 700 anesthesias the blood-pressure, pulse, and respira- 
tion were measured at intervals of five minutes 

The amount of the supplementary anesthetic depends on the following 
(1) On the amount of the single dose (milligram avertin per kilo) (2) On 
the amount of the whole dose (cubic centimetre per patient) (3) On the 
type of operation (4) On the tune of operation (3) On the individuality 
of the patient, as every patient requnes an individual amount of aveitin as 
well as of ether and gas 

Furthermoie, the post-operative sleeping time after these anaesthesias 
was studied One can differentiate between a first and a second sleeping 
tune The first one is counted until the patient first awakes, when the patient 
first reacts, responds and is able to speak The second sleeping time includes 
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the secondary phase of relaxation, which is incomparable to the deep sleep 
noted aftei complete aveitm anaesthesia After small doses of avertin 
anaesthesia the hist sleeping time is remarkably short, often the patient 
awakes immediately aftei operation If N _>0 01 C 2 Hj is used with avertin, 
the short penod of the hist and second sleeping time is apparent 

The best adaptations foi the use of avertin and ether are lapai otomies, 
resections of intestines, cholecystectomies, exophthalmic goitre, stiong per- 
sons, men rather than women 

The best uses for avertin and gas are thoracic operations, the extremities, 
breast operations anaemic and cachectic patients, women rather than men, age 
rather than youth 

Besides these clinical investigations we have carried out some metabolic 
studies and would like to give a few examples With numerous patients the 
C 0 2 combining pow r ei and blood sugar at certain intervals were determined, 
m order to learn how great and how lasting w'as the effect of the anaesthesia 
The alkali reserve (CO? combining powder) w r as determined after the method 
of Van Slyke, the blood sugar after Benedict We know the very important 
influence of anaesthetics on these factors alone Cnle and Menten 9 (1915) 
found 111 dogs and rabbits an increase of PH-concentration after ether chloro- 
form and nitrous oxygen Caldw'ell and Cleveland 7 and Austin 5 found a 
decrease of alkali reserve after ether Carter 8 and Morris discuss the decrease 
of plasma bicarbonate 111 dogs after ether Atkinson and Ets, 4 as well as 
Van Slyke, Austin and Cullen 32 have noted the decrease of C 0 2 -combining 
powder of the blood, similaily leported but differently explained by Henderson 
and Haggard 14 (1918) 

In regard to these changes, after complete avertin anaesthesia as studied 
by Achelis, 1 Wymer 35 and by Bruger, Wesley Burne and Dreyer 0 (McGill 
University) the latter authors have reported their experiment on dogs, and 
I would like to report my investigations on humans, since these results after 
avertin basis anaesthesia combined with small doses of ether or with N 2 0 or 
C0H4 are not known 

C 0 2 combining powder and blood sugar was determined before, immedi- 
ately after operation, and eight and twenty-four hours after operation to 
ascertain the intensity and duration of the influence of this particular anaes- 
thesia on the metabolism of the body In order to give the exact data 
concerning the quantity of avertin and ether, the type and time of operation, 
the table of measurements is included here 

The following was observed After avertin and ether, the C 0 2 combining 
power does not drop so low as it does after complete avertin narcosis It 
drops slightly, improves after eight hours, and remains at the normal rate in 
tw'enty-four hours 

After avertin and ether the blood sugar, as after many anaesthesias, 
increases , nevertheless, it does not rise so highly as it does after complete 
avertin anaesthesia (see table) The normal rate usually occurs after eight 
hours, and regularly after twenty-four hours 
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Avertm and NoO shows a still better pictuie as far as CO2 combining' 
power and blood sugar is concerned Theie is a little drop of C 0 2 combining 
power Very often the rate remains within noimal limits, and even immedi- 
ately after operation it is rarely below 50 

The hyperglycemia is of small amount and short duration A few 
instances of aveitm ethylene give a favorable view of the influence of this 
combined avertm gas method There is no paiticular remarkable decrease 
of CO2 combining power ^'e consider, theiefore, the combination of 
avertm and gas N 2 0 as well as C 2 H 4 as very efficient The C 0 2 and blood- 
sugar determinations indicate veiy satisfactoiy clinical results 

CONCLUSIONS 

In one yeai, 700 opeiations were carried out under a combined method 
of small aveitm doses wuth supplements of ether, nitrous oxide and ethylene 
(so-called avertm basis narcosis) without any fatalities Complete avertm 
anaesthesia is not recommended The usual aver tin dose is from 60 to 95 
milligrams per kilo 

If m any instance the N 2 0 is insufficient as a supplement for relaxation, 
it is supported by ether at the same time Ether and gas act as a stimulant 
Ethylene can be used m small concentrations (50-50 or 70-30) 

The advantages of these combinations aie that there is less toxicity wuth 
small avertm doses and stimulation of the respiratory and circulatory system 
is accomplished by the use of small amounts of ethei or gas, wffiich shortens 
the post-operative sleeping time 

Blood-pressure, pulse and respiration were measured every five minutes, 
and showed a more marked improvement after this combination had been 
used than after the complete avertm ansesthesia 

Investigations of C 0 2 combining power and blood sugai before and after 
operation show a relatively slight decrease of C 0 2 and a slight increase of 
short duration of the blood sugar This method is advised as satisfactory 
on the basis of 700 anaesthesias given without complications 
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A STUDY OF SPINAL ANALGESIA BASED UFON 357 PERSONAL 

CASES 

By Earl Garside, M D , 
or New Orleans, La 

FROM THE DEPARTMENT OF SURGERl OF TUL VNE UNRERSID OF LOUISIANA. 

Spinal analgesia has never been favored with universal acceptance 
Neither can it be truly said that the method has leceived steadily increasing 
endorsement To reach its present status which is apparently somewhat 
favorable, the method has been subjected to intervals of commendation and 
condemnation It is now a routine method with many surgeons and is fre- 
quently employed by many others That it cannot be used as a universal 
anaesthetic is readily granted, but through development of factors of safety, 
it has been accepted as the procedure of choice in many conditions and is 
generally conceded to be a necessary addition to the anaesthetic methods of 
every surgeon or anaesthetist Spinal analgesia has passed the experimental 
stage and now stands as a reliable and satisfactory method of analgesia 
which cannot be excelled within the scope of its indications As it is, a special 
technical method, spinal analgesia has never proved safe for routine use, but 
if employed skillfull)’', the mortality and morbidity compare very favorably 
with other types of ansesthesia 

History — After Corning 1 of New York unintentionally used spinal anal- 
gesia, he suggested its surgical applicability in 1894, and four years later 
Bier 2 of Kiel proved its feasibility, and endorsed it for surgical use The 
next report of the use of spinal analgesia 111 America was made by Matas 3 
m December, 1899, 111 which he told of injecting a 1 per cent solution of 
cocaine into the spinal canal between the fourth and fifth lumbar vertebrae 
and obtained analgesia sufficient to perform a haemorrhoidectomy Tait and 
Cagheri 4 are credited with having performed an ostectomy of the tibia under 
spinal analgesia on October 26, 1899, but their work was not reported until 
April, 1900 The method soon became popular especially in America In 
France, Tuffier, 5 was responsible for bringing the procedure into promi- 
nence With the wide acceptance of the method came a number of variations 
of a technic that at best was poorly understood In 1900 Morton 0 used a 
spinal injection of cocaine to produce general amesthesia sufficient for opera- 
tions on any part of the body Eight years later this same method was 
popularized by Jonnesco 7 Spinal analgesia, and unfortunately very fre- 
quently spinal “ansesthesia/' was heralded with such wide acclaim that very 
early the disastrous results outweighed the favorable ones Only cocaine 
was available , the technic at best was crude , and there can be no wonder 
that the method was soon unpopular Bier, its original endorser, was as 
definite as anyone in denouncing indiscriminate use of spinal analgesia and, 
as is still true today, this exemplifies the fact that those who know most 
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about the method are most critical as to the indications for its employment 
These early bad results are even now a basis for much skepticism and still 
somewhat overshadow the increasingly good results In 1904 stovaine was 
introduced and was soon popularized, especially by Babcock 8 in America 
His results were remarkably better than any previously obtained, but were 
still not all that could be wished His recent good reults have, however, 
become outstanding During the past few years renewed interest in spinal 
analgesia has been manifested, no doubt due in a large part to the commend- 
able work of Pitkin, 9 and to the availability of ephednne with which to 
prevent alarming lowering of the blood pressure With the present wave 
of enthusiasm has come the usual number of rediscoveries of variations 
of technic and application of spinal analgesia Koster 10 has enthusias- 
tically revived the procedure which in 1910 Jonnesco 7 said was “a new one 
and altogether distinctive, because I have generalized spinal anaesthesia, 
adopting it to all opei ations on any part of the body ” 

Advantages — The surgeon who has used spinal analgesia is always reluc- 
tant to dispense with it The advantages are manifold Granting that the 
prime requisite of all anaesthetics is safety, spinal analgesia can be made safe 
and therefore allow the patient and the surgeon to be benefited by its advan- 
tages Pre-operatively, patients need not be denied fluids unless the type of 
operation contra-indicates it Effective prophylaxis of acidosis can, there- 
fore, easily be continued uninterrupted In emergency operations not infre- 
quently the pre-operative treatment must of necessity be reduced to a 
minimum Spinal analgesia will often prove to be a choice method under 
these circumstances 

Some patients are distressed by the anticipation of loss of consciousness 
and aie particularly grateful for some anaesthetic method other than general 
anaesthesia The patient who has on different occasions had inhalation anaes- 
thesia and spinal analgesia expresses a most critical opinion It is significant 
that such a patient almost invariably elects spinal analgesia when a third 
operation must be performed The surgeon who is accustomed to operating 
upon patients under inhalation anaesthesia is particularly impressed with the 
surprising ease with which he can accomplish most of the steps of the opera- 
tion when using spinal analgesia Relaxation is more complete than can be 
obtained even by deep ether narcosis Retraction of an abdominal incision 
is hard!)' necessary The intestines are contracted and fall away from the 
abdominal wall so completely that gauze packs are rarely needed even for 
operations requiring wide exposure of the operative field Respiration is 
quiet, and unaccompanied by coughing or straining, thereby allowing the 
surgeon to work unhampered by extraneous movements Operative pro- 
cedures are facilitated and trauma is minimized Very soon after operation 
the patient can be allowed to take fluids Nausea or vomiting is infrequent 
Post-operative distention is not unusual after inhalation anaesthesia and is 
always an annoying and frequently a disastrous complication if it occurs 
Distention is rarely observed after spinal analgesia Peristalsis is augmented 
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by the uninhibited impulses from the vagus nerves, and after cessation of 
analgesia normal peristalsis is quickly 1 eestablished and meteonsm prevented 
Urinary letention is no more fiequent than aftei othei types of anaesthesia 
The incidence and seriousness of post-operative pulmonary complications are 
possibly 1 educed Spinal analgesia has been definitely pioved to have no 
cleletenous effect on the normal heart, kidneys, or livei , and even when these 
organs are diseased, spinal analgesia is well tolerated 

Disadvantages — The science of suigeiy knows but few ideal procedures 
Spinal analgesia would be unique if it had no disadvantages The method is 
highly technical, but is simple enough to be mastered by those who are 
willing to devote sufficient time to its study It offers to the surgeon a 
method of analgesia over which he has direct supervision and its efficacy 
parallels the surgeon’s technical efficiency m its use Alaiming lowering of 
the blood pressure has formerly been a classical untoward reaction Appro- 
priate doses of ephedune given befoie induction of spinal analgesia usually 
prevent this condition If reduction of the blood pressure should occur, it is 
temporary and its onset is within a few minutes after the induction of anal- 
gesia and is well tolerated because the patient has not been subjected to opeia- 
tive shock 

Spinal analgesia should not be used for operations above the diaphragm, 
or at least to do so is dangerous and subjects the patient to unnecessary risk 
There is no difficulty m establishing analgesia to a higher level — even of the 
scalp, indeed great care must be taken m order to prevent a maximum dif- 
fusion of the anaesthetic agent Regional limitation of the analgesia, there- 
fore, narrows the scope of the applicability of spinal analgesia The length 
of the analgesic period when novocame is used is one and one-half houis or 
two hours The dose can be safely increased to produce analgesia for two 
hours m nearly every instance It seems that all, except very unusual abdom- 
inal operations, should be completed within this time If the operation must, 
for some reason, be prolonged beyond this time, othei forms of anaesthesia 
must be resorted to or a second spinal injection may be given 

Trauma is an accompanying factoi when, for any reason, a spinal punc- 
ture is done Likewise, the possibility of introducing organisms is always 
present Aseptic technic should prevent the latter and if small caliber, blunt 
beveled needles are skillfully used, the factors of trauma should be negligible 
Certainly more spinal punctures are being done as diagnostic and therapeutic 
procedures than for the purpose of inducing spinal analgesia They all cany 
the same possible dangers, but little has been said to discourage employing 
spinal punctuie for diagnosis Headache has occurred with sufficient fre- 
quency to warrant consideration Its causes are clearly understood at this 
time and definite, efficient preventive methods are now commonly employed 
Vomiting may occur, but when marked, is usually evidence of high diffusion 
of the analgesic drug and should not accompany properly controlled spinal 
analgesia The peculiar phenomenon of temporary paralysis of the abducens 
nerve has been reported, especially by the earlier observers This has 
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not been observed recently as new, less toxic drugs have been more care- 
fully employed 

Conti a-mdicatiom — Spinal analgesia can be safely employed routinely to 
produce analgesia below the diaphragm with few, yet very definite, excep- 
tions The maigm of safety is never great, and to disregard contra-indica- 
tions is to invite disastei Patients must be selected for spinal analgesia only 
after careful individual consideration A careful history must be taken and 
a thorough examination made to elicit and evaluate factors which might 
contra-indicate spinal analgesia Anaesthesia for imperative operations is 
often a difficult problem Shock is frequently present, and the risk is great 
regardless of all precautions The uninitiated may feel that in a “bad risk” 
case spinal analgesia is the method of choice Any patient m shock tolerates 
spinal analgesia poorly and m such cases with acute shock or haemorrhage 
spinal analgesia should not be administered Such patients would, however, 
tolerate inhalation anaesthesia equally as poorly, and if some operative inter- 
vention is imperative, it could be more safely performed with local or regional 
analgesia Indeed there are few indications for operations being done in 
the presence of shock If the shock is relieved, spinal analgesia may safely 
be employed 

Patients with hypotension have previously been considered unsuited for 
spinal analgesia This is generally true only if the hypotension is “acute” 
as from shock or haemorrhage, which has been mentioned previously With 
appropriate doses of ephednne hypotension should not prove an absolute 
contra-indication The author has repeatedly employed spinal analgesia suc- 
cessfully m patients whose systolic blood pressure was less than ioo milli- 
metres of mercury 

Extreme cardiac decompensation and decreased vital capacity contra-indi- 
cate inhalation anaesthesia as well as spinal analgesia The surgeon must, 
therefore, use local analgesia if operative procedures are imperative Acute 
central nervous system disease, brain or spinal cord tumor, or neurosyphilis 
are reasons for not using spinal analgesia Septicaemia is a contra-indication 
to spinal puncture and localized abscesses or ulcers at the site of puncture 
obviously prevent the introduction of a spinal needle 

All of the contra-indications cannot be considered here, but if spinal 
analgesia is to be employed successfully, contra-indications cannot be too 
carefully and honestly weighed in each individual case 

Indications — As is true m other surgical procedures, the individual’s 
adeptness is an important factor m answering the question as to when spinal 
analgesia should be used Surely those who use spinal analgesia frequently 
have safely widened its field of application, and perhaps there should be less 
criticism of this extended scope of indications when thus used with expert 
efficiency Spinal analgesia has met its severest trials because so many 
surgeons have reserved it for use in “bad risk” cases The elderly, emaciated 
patient has been the characteristic type for which spinal analgesia has been 
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used Stanton, 11 in 1927, sent a questionnaire to 1,000 surgeons Of the 
622 answering the question “Do you use spinal anaesthesia, if so, m what 
class of case do you use it ? ” 419 stated definitely that they did not use spinal 
analgesia, and of those who used it, 90 per cent stated definitely that they 
used it only m special types of “bad risk” cases It seems logical to remark 
in this connection that the type of anaesthetic which is safest for the “bad 
risk” is just as safe for the “good risk” cases Although spinal analgesia has 
had to survive the test of being used on patients who were admittedly poor 
anaesthetic risks, it is now well known that, although spinal analgesia can be 
used under these circumstances, its greatest scope of usefulness does not lie 
within this field 

In the presence of marked arteriosclerosis spinal analgesia may not be 
used to good advantage, but not infrequently conditions associated with the 
arteriosclerosis make other forms of anaesthesia still more definitely contra- 
indicated Nephritis and cardiac disease are frequently present and arterial 
hypertension is the rule Such patients are far from ideal subjects for spinal 
analgesia hut tolerate spinal analgesia as well as any other of the usual forms 
of anaesthesia Some have thought that since lowering of the blood pressure 
frequently accompanies spinal analgesia that patients with arterial hyperten- 
sion would be well suited for spinal analgesia It cannot be stated too 
emphatically that this is not true A sudden lowering of the blood pressure 
is even more disastrous to these patients than a similar decrease of blood 
pressure would be to the normal individual Fleming and Naffziger 12 have 
called attention to the frequency of coma, hemiplegia, and other symptoms, 
usually attributed to apoplexy, which occur in individuals with extreme hyper- 
tension and are not due to the rupture of a cerebral vessel, but are due to 
cerebral anaemia resulting from a sudden decrease m blood pressure 
Although spinal analgesia is not contra-mdicated by hypertension pei se it 
should be used with extreme caution m the presence of very high blood 
pressure Marked fluctuation of the blood pressure is disastrous Ephednne 
must be used very cautiously if it is employed at all An increase of the 
blood pressure may cause apoplexy and a decrease may cause fatal cere- 
bral ansemia 

It has been repeatedly shown that spinal analgesia does not injure the 
parenchymatous organs, and therefore it will prove to be the aiicesthetic 
method of choice m patients with definite renal disease The diabetic patient 
tolerates spinal analgesia better than most forms of inhalation anaesthesia 
Acute pulmonary disease is a classical contra-indication to inhalation anaes- 
thesia It cannot be definitely said that the instance of pulmonary compli- 
cations is remarkably decreased following spinal analgesia Most surgeons 
are reluctant, however, to use inhalation anaesthetics 111 the presence of 
respiratory disease Spinal analgesia will prove most valuable 111 patients 
with intestinal obstruction Not only does spinal analgesia serve as a valu- 
able therapeutic agent by blocking the splanchnic nerves, but it is also an 
invaluable aid to the surgeon because relaxation is so perfect and the intestine 
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so contracted that the operation can be speedily performed with a minimum 
amount of trauma 

Spinal analgesia is of value in obstetrics The author has had occasion 
to use this form of ansesthesia in several cases and has been impressed by 
the favorable results A special technic must be employed, however, and 
a report of these cases will be made later In this series, the only use in 
obstetrics recorded is that of caesarean section 

Accompanying Phenomena — Spinal analgesia is induced by introducing 
the drug into the spinal fluid which bathes the intradural tissues and hence 
brings the anaesthetic solution into direct contact with the nerve roots The 



Chart I — As is shown by the blocks, almost 90 per cent of the spinal analgesias 
were induced within ten minutes The small per cent requiring a longer period 
of tune represent those cases in which a second injection was necessary 


drug is quickly absorbed by the nerve roots both m the spinal canal and for 
about two centimetres beyond their exit Analgesia cannot be established 
gradually by slowly administering the drug, but occurs at once from a single 
injection and cannot be diminished Also, if analgesia is insufficient, it cannot 
be increased except by a second injection The cord itself is probably not 
iery deeply penetrated by the analgesic drug If the analgesic agent is held 
in a restricted area, the nerves thus bathed by the concentrated solution will 
be permeated quickly and diffusion will be prevented If wide diffusion 
occurs, the drug will be most effective at the point of injection, but at no 
point will there be deep penetration of the roots, and the duration of anal- 
gesia will be expectedly less or may be insufficient If a large dose of such 
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a diffusible drug is given m ordei to insuie sufficient blocking of the nerve 
roots, distiessmg and dangerous symptoms will occur from such an exten- 
sive analgesia 

The first neive roots to be affected are the sensory fibres Their position 
favors ready contact with the injected analgesic drug and these fibres are 
less resistant to the penetiation of the drug Loss of sensation, theiefore, is 
noted first and is most complete and lasting The motor roots are less sus- 
ceptible but are next blocked, although not completely, unless certain drugs 
are used which have a special affinity for the anterior roots The sympa- 
thetic nerve fibres whose function is vasomotor control are last affected In 
an ideal spinal analgesia the sensory nerve roots would be blocked, but con- 
duction would be unmtei rupted in the motor roots These anterior or motor 
roots from the second thoracic to the first lumbai segment contain the white 
rami communicantes, and therefore an analgesic involving this section would 
cause paresis of the sympathetic system in direct ratio to the number of 
anterior nerve roots involved When such an involvement is extensive, 
caidiac, vasomotor, and respiratoiy depression results A blocking of all the 
motor and sensory roots to the level of the first thoracic segment results in 
a maximum decrease of the blood pressure To extend the analgesia to the 
level of the fourth cervical segment is to block the phrenic nerves, and dia- 
phragmatic paralysis then results As the accessory muscles are paralyzed 
before the diaphragm, if phrenic nerve antesthesia occurs, we are then con- 
fronted with a veiy critical situation — respiratory failure It is, therefore, 
apparent that the ideal spinal analgesia should involve as few motor roots 
as possible and certainly there should be no analgesia to a level higher than 
is indicated for mfra-diaphragmatic operations Sufficient loss of sensation 
to permit operations about the head does not indicate a high motor anaesthesia 
but simply indicates its possible concomitant occurrence Loss of sensation 
frequently occurs without motor paralysis, but it suiely seems unwise to 
attempt to obtain loss of sensation at levels so high that if concomitant motor 
paralysis should occur the results would be disastrous Undoubtedly, when 
diffusible analgesic drugs are used, some degree of blocking almost uniformly 
extends to a high level It is fortunate, however, that in diffusing, the solu- 
tion becomes so dilute that complete motor anaesthesia does not occur in the 
upper segments 

The vagus nerve has an extensive distribution m the thorax and abdomen 
Its action directly opposes the sympathetics Spinal analgesia does not, of 
course, affect the vagus neive, but on the contraiy removes the inhibiting force 
of the sympathetics and allows the vagus nerve to exhibit umestnctedly a 
depressor action in the thorax and a motor accelerator action m the abdomen 
The cardiac and respiratory rates are slow The splanchnic vessels dilate, 
peristalsis is augmented, and the intestines are contracted 

The dose of the drug injected is always small in so far as systemic 
toxicity is concerned Babcock 8 has said that “In no other way can so 
extensive an analgesia be produced with so small a dose of a drug ” The 
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toxicity is therefore of secondary importance to the more critical question 
of diffusion of the drug in the cerebrospinal fluid Lowering of the blood 
pressure occurs in almost exact proportion to the height of the spinal anal- 
gesia In order to facilitate operations in the upper abdomen, it is necessary 
to produce an mtraspmal block to the level of the seventh thoracic segment 
No severe and uncontrollable vascular or respiratory symptoms should result 
from such a procedure, and appropriate doses of ephedrme given prior to the 
induction of analgesia efficiently prevent any alarming fall of blood pressure 
If analgesia is required for operations below the level of the umbilicus, anal- 
gesia of the spinal nerve roots is needed only to the level of the tenth thoracic 



Chvrt II — -These curves are drawn from determinations on 357 cases of spinal 
a i? 13 int * ucet ^ spinocain The curves illustrate what is known clinically vie , 

that the sjstohc hlood pressure is increased at the early part of the anesthesia and gradually 
falls- as the operation progresses and shock is superimposed upon the anesthetic At 
fifty minutes it is seen that the systolic pressure is decreased sharply A decrease at this 
late period must be attributed to operative trauma The dtastolic pressure shows very little 
change until the systolic pressure drops sharply when it shows a similar drop The pulse 
is slightly accelerated at first no doubt due to the use of ephedrme and then remains 
slow for fort} five minutes and then shows a marked increase in longer operations The 
pulse pressure is seen to behave ver> similar to the systolic blood pressure 

segment Only a very slight degree of vasomotor depression should accom- 
pany such an analgesia Operations below the iliac crests can be performed 
with analgesia to the level of the first lumbar segment, and perineal operations 
may be successfully done by blocking only those nerves which leave the dural 
sac m its caudal tip In either instance the systemic reaction is negligible 
Dntgs and Technics Used — The consideration of the diffusion of the 
analgesic drug has always been paramount Bier recognized this fact and 
early experimented with cocaine, but had only mediocre success Fourneau 13 
discovered stovaine in 1904, and as this diug proved to be less toxic than 
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cocaine, considerable impiovement in spinal analgesia immediately followed 
its introduction A characteristic action of stovaine is the marked temporary 
motoi paralysis which occuis immediately aftei intradural injection This is 
due to the affinity of stovaine foi the anteuor loots As motor loot anal- 
gesia is pei haps less desirable, stovaine has not maintained its popularity, 
especially since the introduction of novocaine Apothesme has been used m 
a considerable number of cases of spinal analgesia, especially during the 
World War Orth 14 repoits excellent lesults with apothesme and Schutz 15 
repoited its use m 2251 cases In general, however, it has been discarded 111 
favor of less toxic drugs The same might also be said of tropococame, 
tutocame, butyn, and many others Novocaine has been subjected to very 
critical study and is now generally recognized as the most satisfactory local 
analgesic Its early use in spinal analgesia consisted 111 injecting the novo- 
came crystals put into solution by using distilled water, normal saline, or 
spinal fluid as a solvent Very satisfactory results have been obtained by 
using accurate doses of novocaine crystals dissolved m spinal fluid A long 
list of followeis of this method might be named, but probably Labat’s 10 
name is more closely associated with, this method than any other At the 
present time this is undoubtedly the most popular technic and has given very 
excellent results Stout 17 has recently called attention to “volume control” 
technic whereby controllability can be obtained A relative degree of con- 
tiollability can always be obtained by such simple considerations as regula- 
tion of dose, amount of spinal fluid used, rate and speed of injection, and 
site of puncture 

Outstanding objections to the use of ciystalhne novocaine in spinal fluid 
have been the short duration of analgesia and the lack of absolute controlla- 
bility Novocaine has been used in many different analgesic solutions, most 
of which have been intended to take advantage of a difference 111 specific 
gravity to acquire controllabilty Barker, 18 Hepburn, 19 and Sise 20 have used 
a glucose solution which is heavier than spinal fluid, and have obtained satis- 
factory control of the diffusion to facilitate operations m the upper abdomen 
The nerve roots very quickly absorb the novocaine from this solution and a 
change of the patient’s position is made possible if such becomes necessary 
In view of the fact, however, that one of the most efficient methods of 
combating cerebral anaemia is the placing of the patient m the Trendelenburg 
position, it would seem dangerous to use a solution to produce spinal anal- 
gesia at a high level which would prohibit lowering the head at any time if 
syncope should occur Pitkin 9 has developed a viscid novocaine solution of 
light specific gravity 111 order to take advantage of the Trendelenburg posi- 
tion Such a procedure is not new, but m view of the success of the method 
since its introduction, it would seem that the pieparation is more efficient than 
its predecessors The ideal spinal analgesic should be one of low toxicity and 
definite controllability Pitkin’s solution would seem to approach this ideal 

Novocaine is still the sheet anchor of local, regional and spinal analgesia 
Although it has been mixed with many different substances, novocaine 
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probably works most efficiently when mixed with common sense and a thor- 
ough knowledge of the phenomena accompanying spinal analgesia 

Analysis of Cases — The author has used crystalline novocaine dissolved 
in spinal fluid as has been stated, in a previous report, 21 and although the 
results were not unsatisfactory, certain undesirable features were evident 
The short duration of the analgesia with novocaine crystals was a serious 
handicap Control of the level of analgesia was only relative No serious 
complications developed, however, and no deaths occurred Recently, Pit- 
kin’s method has been adopted and the last 357 consecutive spinal analgesias 
have been induced according to his technic There seem to be some out- 
standing advantages There has been no difficulty 111 limiting the level of 


Diastolic Blood Pressure 



10 mm 20 mm 30 mm AO min 50 min 60 mm 70 mm 


Chart III — The diastolic blood pressure is little Tffected early in the anesthetic as is shown 
by the very large percentage of cases which show no changes This percentage decreases however 
so that at seventy minutes those cases showing a decrease are the largest number of cases The 
figures on the blocks show the average increase or decrease in the diastolic blood pressure in milh 
metres of mercury 

analgesia, and the average duration of the effect of the drug is longer than 
was noted with novocaine crystals It has been very unusual for analgesia 
to disappear m less than two hours, and m many instances operative pro- 
cedures continued foi two and a half hours without supplementary anaes- 
thesia The average length of time required for operations was forty-eight 
minutes Satisfactory analgesia is always anticipated for one and a half 
hours, and in only a few instances has there been a shorter duration In 
nine instances, operative procedures required longer than two and a half 
hours , inhalation anaesthesia was necessary as a supplement m three of these 
In six cases, analgesia was present for less than one and a half hours! and 
inhalation anaesthesia was necessary The usual note on the chart indicates, 
however, that “gas was used while closing the incision ” The higher the 
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level of analgesia, the shorter the duration Upper abdominal analgesia is 
expectedly maintained for a shorter penod of time than analgesia of the 
lower extremities Some of the longest successful analgesias were for pro- 
longed oithopedic operations on the lower extremities When localized 
perineal analgesia was obtained, it was of lelatively short duration since only 
one-half a cubic centimetre of spmocain (fifty milligrams novocame) 
was used 

In eight cases, a second injection of analgesic solution was necessary in 
ordei to establish the desired analgesia In four others, a second injection 
•would probably have made spinal analgesia adequate In these four cases, 
the circumstances were such that second injection was not made The usual 


Systolic Blood Pressure 
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Chart IV — The large number of cases showing an increase m the first ten minutes is probably 
due to the action of epbedrme and also due to the fact that the anssthetic has been established only 
two or three minutes As the anesthetic continues and the operation progresses it is well known 
that the systolic blood pressure decreases At seventy minutes it is seen that those cases showing a 
decrease in the systolic blood pressure are nearly double those showing an increase The figures 
on the blocks show the average increase or decrease m the systolic blood pressure in millimetres of 
mercury 

reason was that an impatient surgeon chose to proceed with local analgesia or 
general anaesthesia, rather than delay for a second spinal injection Regarded 
m the light of success of the primary injection, all twelve of these cases can 
be regarded as failures Failure is nearly always due to faulty technic, 
usually insufficient diffusion There has been, therefore, no hesitancy about 
employing a second injection 

In one instance, satisfactory analgesia appeared twenty-five minutes after 
injection, but this is unusual The average time elapsing between injection 
of the solution and establishment of the desired degree of analgesia was 7 1 
minutes (Chart I ) The doses recommended by Pitkin 9 have generally been 
used For upper abdominal analgesia 3 cubic centimetres of spmocain have 
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been used routinely In one instance 6 cubic centimetres were used, a second 
injection of the full dose having been made In patients with a normal 
blood pressure, 50 milligrams of ephedrme was the usual dose and was 
given subcutaneously about five minutes prior to injection of the spinal anal- 
gesic solution The dose of 100 milligrams of ephedrme was unusual and 
was given to “hypotensive” patients in whom “high” analgesia was necessary 
Adrenalin has not been used in this series In cases m which analgesia 
below the iliac crests was established, no ephedrme was used In most of the 
patients a slight rise in the blood pressure was noted early, the blood pressure 
returning to normal or slightly below, as the operation progressed and the 
ephedrme effect became less (Chart II ) This drop below normal does 



Chart V — The pulse pressure is increased at the beginning of the anesthetic but consistently 
decreases as the anesthetic and operation progress The average increase or decrease of the pulse 
pressure is shown by the figures on the blocks 


not continue unless operative shock has been marked, for with the cessation 
of analgesia vasomotor equilibrium is quickly reestablished Unless pre- 
vented, the blood pressure may drop to a sufficient degree to be alarming 
This has formerly been a most frequent complication It did not occur in 
this series, however, except m two cases m which the cause was plainly an 
unusual loss of blood In one patient undergoing caesarean section, a 46 
millimetres of mercury decrease in the systolic blood pressure occurred fifty 
minutes after spinal injection, but during this time considerable bleeding 
had occurred One patient became markedly exsanguinated from loss of 
blood from both uterine arteries during the course of a hysterectomy The 
analgesia could hardly be blamed for the shock which occurred m this case 
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The systolic blood piessuie usually showed a sharp use during the first 
tea minutes after the subarachnoid injection of the analgesic solution At 
the end of fifty minutes the systolic blood piessure returned to the pre- 
analgesic level Any marked deciease, thereafter, can hardly be attnbuted 
to the spinal analgesia If an operation is of long duiation, some decrease m 
the systolic blood pressuie must be expected In those cases in which the 
operation was not piolonged and the patient was returned to bed, it was 
gratifying to see the absence of symptoms of shock As has been said, this 
no doubt can be attributed to the disappearance of the primary depressive 
action of the spinal analgesia, which allows the patient to regain quickly 
a normal circulatory equilibrium The variations of the pulse, diastolic blood 


Pulse 



10 min 20 min 30min 40mln 50mm 60 min 70 min 


Chart VI —A decrease in pulse rate is seen in most cases at the beginning of spinal analgesia 
As the operation progresses it is seen that fhe number showing an increased pulse rate increases o 
almost double those showing a decrease The average increase and decrease in pulse rate is shown 
by the figures on the blocks 

pressure, pulse pressuie, and systolic blood pressure, are indicated in Chart 

II The diastolic blood pressure was not markedly affected Those changes 
from the pre-analgesic reading which occurred were not veiy great (Chart 

III ) The systolic blood pressure showed considerably more variation (Chart 
IV) than did the diastolic blood pressuie The pulse pressure varied m 
almost exactly the same manner as did the systolic blood pressure (Chart 
V ) The pulse was decreased at the beginning of the analgesia but increased 
in rate as the operation piogressed (Chart VI ) 

Post-operative urinary retention has been present in about the same num- 
ber of patients as has been noted following inhalation anaesthesia There 
has been no case which required repeated catheterization Most of the 
patients requiring catheterization during the fiist twenty-four hours were 
those who had had perineal or rectal operations 
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The possibility of headache occurring post-operatively led the author to 
observe a routine of prophylaxis Twenty-two gauge Pitkin needles were 
used routinely and especial care was taken not to allow the patient to make 
the slightest movement while the needle was in situ Leakage from a large 
needle puncture or a rent in the dura, made by the patient’s movement while 
the needle is in place, is the most common cause of post-spinal-puncture 
headache A second type is due to blood, irritant solutions, or actual infec- 
tion m the spinal fluid Following operation, the bed was placed m the 
Trendelenburg position for twelve hours unless contra-mdicated by other 
conditions, such as peritonitis In this series no patient developed headache 
sufficiently severe to require special treatment None complained of this 
symptom and only a few indicated its presence upon being questioned Mor- 
phine was given routinely for post-operative pain, and undoubtedly this pre- 
vented many from complaining of a mild headache 

Vomiting has not been very frequent Oxygen inhalations gave almost 
instant relief to those cases which exhibited some nausea during the period 
of analgesia In all, 5 per cent of the cases in this series exhibited some 
degree of nausea and vomiting during the analgesic period In no case was 
post-operative vomiting severe 

There has been no example of ocular palsy, motor paralysis, or sphincteric 
incontinence There has been no fatality which could be directly attributed 
to spinal analgesia 

SUMMARY 

Three hundred and fifty-seven cases of spinal analgesia induced with 
spinocain are reported Twelve failures occurred Of these, eight obtained 
satisfactory analgesia after a second sub-arachnoid injection of spinocain 
The remaining four received no second injection and operation was per- 
formed under inhalation anaesthesia No deaths occurred which could in any 
way be directly attributed to the spinal analgesia The length of the anal- 
gesia period was definitely more prolonged than when crystalline novocaine 
dissolved in spinal fluid was used Satisfactory analgesia for one and one- 
half hours was obtained m nearly every case The analgesia period was 
shorter when the level of analgesia was high, as for upper abdominal opera- 
tions There were two cases which showed an alarming fall in blood pressure 
In both instances, however, a severe haemorrhage had preceded the drop m 
blood pressure Ephedrme was given routinely, and was apparently respon- 
sible for preventing the drop in blood pressure usually seen following the 
induction of spinal analgesia Post-operative urinary retention which 
required repeated catheterization was not encountered in this series Severe 
post-operative headaches did not occur Nausea or vomiting occurred 111 5 
per cent of the cases of this series When this complication occurred, relief 
could be obtained by the administration of oxygen 

An analysis of the variations of blood pressure, pulse, and pulse pressure 
m the cases of this series is presented This analysis was obtained from a 
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study of records of these findings made every ten minutes during the period 
of analgesia 

The results seem to indicate some advantage of spinocam over crystalline 
novocame, if careful technic is observed 
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REPORT ON A SPINAL ANAESTHESIA QUESTIONNAIRE AND A SERIES OF SPINAL 

ANESTHESIAS * 

By Richard R Cranmer, M D , and Earl C Henrikson, M D 

of Minneapolis, Minn 

Spinal anaesthesia is not a new method of preparing a patient for a sur- 
gical operation, but its latest wave of popularity has assumed great propoitions 
and is still rapidly gaming in volume The first wave of popularity m this 
country came between 1912 and 1917 following Jonnesco’s visit to America 
advocating stovaine as the anaesthetic, but it was rather short-lived because of 
the high moitahty rate due to the incomplete knowledge of the physiological 
action of the drugs used and also because of its injudicial employment How- 
ever, Wayne Babcock, of Philadelphia, and Rudolph Matas, of New Orleans, 
continued to use it with excellent results Modifications, additions, and im- 
provements have been added to the technic and armamentarium by Labat, 
Pitkin, and others, and today we consider spinal as a valuable and permanent 
addition to our list of anaesthetics 

There are numerous drugs used as spinal anaesthetics and various media 
used for dissolving them, but the purpose of this paper is not to discuss them 
in particular, believing that one will get the best results if he will pei feet his 
technic with one certain solution and use it routinely The real purpose of 
this paper is to repoit in detail 220 cases of spinal anaesthesia given since 
May 1, 1930, and also to report the results of a questionnaire concerning spinal 
anaesthesia sent out to 500 surgeons practicing in twenty of the large cities 
geographically distributed over the whole country 

(1) Is spinal anaesthesia safe when used correctly? (2) What is its usual 
effect on blood-pressure, pulse and pulse-pressuie, especially during the opera- 
tion? (3) What are its indications and contra-indications? (4) What are 
its advantages to the patient and the surgeon? (5) What are the post-opera- 
tive complications ? These are questions we will will attempt to answer, using 
records and graphs to illustrate 

We believe that spinal anaesthesia is safe in both high and low abdominal 
surgeiy providing the dose of the anaesthetic, the method of injection, and 
the handling of the patient are correct There was no anaesthetic death in 
our series, and there was but one patient whose systolic blood-pressure went 
below 50 millimetres of mercury This case did not constitute a scare but 
ordinary proceduies for combating a fall m blood-pi essure were instituted 
We do not believe that the spinal injection should be given by one mexpe- 
lienced 111 its use There are various, apparently minor, details necessary 

" Read before the Minneapolis Surgical Society, May 22, 1931 
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to its complete success, and one should use it only after repeated observations 
and then only when one experienced in its use can direct him for a time 

Age and Sev of the Patients — Table I gives the ages of the patients 
m decades and the ratio of males to females in this series 

The number of patients in the second, third, fourth, fifth and sixth decades 
were about equally divided There were none under ten years of age We 
have avoided giving it to patients under ten years, but do not believe youth 
to be a serious contra-indication Cooperation is lacking in the very young, 
and that is a serious handicap to the surgeon Twenty-three, or about io 
per cent, were over sixty years of age We have not considered advanced 
age as a contra-indication unless the systolic blood-pressure was extremely 
high (240) and the accompanying diastolic pressure comparatively low, or 


AGES 


DECADE 

HUMBER OF CASES 

1-10 years 

0 

10-20 years 

43 

20 - 30 years 

37 

30 - 40 years 

45 

40 - 50 years 

4 o 

50 - 60 years 

32 

60 - 70 years 

19 

70 - 30 years 

4 

Males 137> Females 33 • “ 

220 - total 


Table I — Ages by decides and ratio of males to females 

unless the patient had a decompensated heart Extreme hypotension (below 
95 systolic), especially in adults, has been considered a contra-indication 

We have tried to limit the use of spinal aniesthesia in this series, as far 
as possible, to patients belonging to the good risk group, regardless of age, not 
wishing to discredit it by a high mortality rate in patients in whom it was 
used where the deaths were not definitely due to the anaesthetic 
The operations in this series are indicated in Table II 
It will be noted that there were no operations above the diaphragm It is 
our opinion that operations above the diaphragm contra-indicate the use of 
spinal anaesthesia, the danger being paralysis of the voluntary muscles of 
respiration, and, when the anaesthetic reaches a little higher level (fourth 
cervical), paralysis of the phrenic nerve and, through it the diaphragm 

Blood-pi essni e Effects — By far the most interesting point in spinal anaes- 
thesia is its effect on blood-pressure The cause of the fall m pressure is 
unquestionably due to the paralysis of the white rami emerging from the 
anterior horn of the spinal cord This paralysis results in a loss of vasomotor 
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constriction in the splanchnic vessels and in a consequent accumulation of a 
larger volume of blood theiem This effect makes possible cerebral anaemia, 
hence the imperativeness of the Trendelenburg position That the fall in 
pressure is greater in some than m others — all else being equal — is explained 
on the theory that the dentate ligament separating the anterior and posterior 
subarachnoid spaces is denser in some than m others, lendeiing the transfusion 
of the anaesthetic solution variable Graphs I and II indicate the extreme 
variation of blood-pressures taken at five-minute intervals 

OPERATIONS 


Herniotomy (all varieties) 

60 

Gunshot mound of abdomen 

1 

Appendectomy 

72 

Lacerations of leg 

1 

Cholecystectomy 

14 

Excision of exostoses 

1 

Hemorrhoidectomy 

6 

Incision for cellulitis 

1 

Gastroenterostomy 

1 

Vasectomy 

1 

Gastric resection 

3 

Intestinal anastomosis 

2 

Pyloronlasty 

4 

Removal of cyst 

1 

Salpingectomy 

6 

Removal of foreign body 

1 

Hysterectomy 

5 

Orchidoplaety 

1 

Prostatectomy 

2 

Bowel resection 

1 

Anterior colporrhaphy 

1 

Exploration of common duct 

2 

Posterior colnorrhaphy 
and perineorrhaphy 

1 

Exploratory Isparrotomy 

4 

Oophorectomy 

2 

Anal fistula 

1 

Incision of pelvic abscess 

2 

Ventral eusueneion 

1 

Fracture (Lane plate) 

2 

Anroutation of leg 

7 

Osteomyelitis 

5 

Hydrocele 

1 

Correction of helium valgus 

l 

Rectal abscess 

2 

Curettage 

1 

Pilonidal cyst 

2 

Hephrotomy for stone 

l 



Table II — Operations in this series 

It is impossible to foretell the blood-pressure behavior m any given case 
although a somewhat more uniform action has been noted where a subcu- 
taneous injection of 50 milligrams of ephednn has been given ten to fifteen 
minutes before the spinal injection 

Another of the graphs (III) indicates the blood-pressure behavior m four 
of our patients m whom the systolic blood-pressure was 170 or above 

In one there was a precipitous drop from 230 to 90 , 111 another there was a 
rise from 208 to 300 , while in the others there was a moderate fall m pressure 
The right side of this graph indicates the blood-pressure behavior in a man 
who had three amputations, two under nupercame and one under novocame 
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crystals dissolved in spinal fluid The first amputation was above the ankle, 
the second just below the knee, and the thud above the knee The behavior 
is seen to be practically the same during the three operations 


HOUR 


$ A M 

Ip m 15 30 45 15 0 15 30 45 15 



60 


40 



Graph I — On the left side are a group of blood pressures which beha\e more or less 
similarly in that there is a moderate initial fall followed by a gradual rise of both| the 
sjstolic and diastolic pressure (The line indicating the sjstolic pressure matches the 
line indicating its associated diastolic pressure m each case ) On the right side is a group 
showing a more gradual fall followed by a gradual rise 

We have observed that there are four types of blood-pressure behavior 
under spinal anaesthesia Graph IV illustrates the types and the percentages 
of each type 



r G ™» >tm side shows an initial rise in blood pressure in each patient instead 

a tan 1ms is probablj due to the action of ephednn The right side of the graph 
shows a few irreguhr types of blood pressure 


In 70 per cent of the patients there was a slight rise of pressure after the 
ephedrin injection followed by a moderate fall, and then a gradual rise to the 
pre-injection level In 12 per cent there was a precipitous drop followed by a 
slow rise In xo per cent there was a moderate rise, but no secondary fall 
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Graph III — On the left the behavior of the blood pressure in four patients v ith 
hypertension is shown On the right the similarity of the blood pressure behavior in a 
patient in whom nupercaine was used twice and novocaine crystals once for three amputa 
tions of the leg at different times 


FOUR TYPES OF BLOOD PRESSURE BEHAVIOR 



(1) Average time to lowest blood pressure was 50,6 minutes. 

(2) Greatest decrease in pressure was systollo 166 points, diastolio 70 point*. 

(3) Greatest increase in pressure was systolio 70 points, diastolic 52 point*. 

(4) Average decrease in pressure, in those in whom there was a fall, wae 
systolic 34 points and diastolic 22 points. 

(5) Average increase in pressure, in those in whom there was a rise, was 
systolic 28.3 points and diastolic 21.3 points. 

PULSE PRESSURE CHANGE FROM HIGHEST TO LOWEST B. P. 

Decrease ■■■■■■■■(4) Average decrease 23 points. 
Increase ■■■■■■■■ (30& Average increase 12.5 points. 

Same ( &p! 

Graph IV — 'The four most common t>pes of blood pressure beha\ior are shown abo\e The 
change in pulse pressure determined at the time of the highest blood pressure and again at the 
time of the lowest blood pressure is shown bclo\ 
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below the pre-injection level In 8 per cent there was no marked change 
in blood-pressure during the entire operation The time required for the 
blood-pressure to return to the pre-operative level m those cases m which there 
was a fall varied from forty-five minutes to twenty-four hours It came back 
most slowly m the hypertension cases The average time to the lowest blood- 
pressure was 30 6 minutes The greatest decrease 111 systolic pressure was 
166 points, and m diastolic pressure 70 points The greatest increase m 
systolic pressure was 70 points, and in diastolic pressure 52 points The 
average decrease m those 111 whom there was a fall was systolic 34 points 
and diastolic 22 points The average increase in those in whom there was a 
rise was systolic 28 3 points and diastolic 2 1 3 points 

A study of the behavior of the pulse-pi essin e is also very mtei estmg It 
was determined at the time the blood-pressure was the highest and compared 
with that determined when the blood-pressure was the lowest with the follow- 
ing results In 62 per cent of the senes there was a decrease m pulse-pressure 
for an average of 23 points In 30 per cent of the series there was an in- 
crease m pulse-pressure for an average of 12 5 points In 8 per cent there 
was no change in pulse-pressure These results are indicated graphically at 
the bottom of Graph IV This record, we believe, is significant in that it 
shows that spinal anaesthesia tends to reduce pulse-pressure, and hence to 
stabilize circulation 

PULSE 

Increased D. . A.?* ■'ESPl 20$ 

Constant 30$ 


Decreased 


Constant & 
docreased 




80 $ 


GRAPHIC INDICATION OF CHANGE IN PUL8E RATE FROM BEGINNING 
TO END OF OPERATION 

Graph V — Note the tendency of the pulse rate to decrease under spinal anesthesia, 
indicating stabilization of the circulation 

Graph V indicates the change in pulse rate in the cases of this series 
In 50 per cent it decreased, in 20 per cent it increased, and m 30 per cent 
it remained constant If the pulse rate in spinal anaesthesia is constant or 
decreased in So per cent of the cases, the frequently appearing statement that 
its effects are those of shock is not wholly true 

Indications and Conti a-mdicattons — We believe that spinal anaesthesia is 
indicated m (1) Intestinal obstruction (2) Surgery below the diaphragm 
on diabetics and patients with pulmonary affections or with kidney pathology 
Spinal anaesthesia carries out Crile’s anoci-association idea completely In 
addition to these special indications we believe that spinal anaesthesia is the 
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anaesthetic of choice in most urological and gynecological surgery, m amputa- 
tions of the lower extremities, and in all acute abdominal conditions, except 
when some contra-indication is present 

The contra-indications may be stated as (i) All operations above the 
diaphragm (2) Operations on patients with hypotension (below 95 systolic) 
(3) Surgery on patients with high systolic and with relatively low diastolic 
blood-pressuie 01 on patients with decompensated heaits (4) Cerebrospinal 
infection 

In surgery on patients with kidney pathology it seems to us spinal is 
expressly indicated Saklad has proven by comparative blood chemistry tests 


OPERATION 

AMT. OP 
ANESTHETIC 

DURATION 

SUPPLEMENTAL 

ANESTHETIC 


SPINOCAINE 


Perineorrhaphy 

2 cc. 

To knees 
only 

Nitrous oxide 
& ether 

Appendectomy 

2 cc. 

L 

^ hour 

Infiltration 
for skin 


NUPERCAINE 


Cholecystectomy 

2 cc. 

6-^ hr. 

Novocaine in- 
filtration 
fbtf incision 

Amputation of 
leg 

2 cc. 

S hours 

Ethylene to 
start with 

Amputation of 
leg 


2- hrs. 

Novocaine in- 
filtration 
for incision 


Suinocame In 2 of 12 cases had to he supplemented by some other anesthetic; 
" 1 because anesthesia reached to knees only and 1 because of re- 

turn of sensation in 30 minutes. 


Nanercalne in 3 of 4 cases required supulemental anesthetic to make initial 
incision. 

Table III — Cases in which spinal anesthesia was supplemented by some other m-esthesn 

on patients under ether and under spinal anaesthesia that the (1) blood urea 
and blood sugar weie much higher with ether, and (2) that the CO combining 
power of blood plasma was lower when ether was used In other words, 
these tests show that a patient under spinal anaesthesia has a lesser protein 
retention, a bettei carbohydrate metabolism, and a lesser tendency to acidosis 
than under ethei anaesthesia The bettei carbohydrate metabolism and the 
lesser tendency to acidosis explains why spinal is safer than ether in surgery 
on patients with diabetes 

Advantages and Disadvantages — The advantages to the patient of spinal 
over general anaesthesia are (1) less shock, (2) less strain on eliminating 
organs (kidneys) , and (3) fewer and less severe post-operative complications 
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The advantages to the surgeon are (i) complete relaxation of the ab- 
dominal muscles This seems to us to be of extreme importance Such 
relaxation allows for an easy and complete exploration of the abdominal 
cavity and for an easy closure of the abdominal wound (2) There is less 
disturbance during the operation by the patient’s attempts to vomit or strain 
Although the patient may attempt to vomit, the abdominal viscera do not 
bulge into the wound because of the complete relaxation of the abdominal 
muscles 

The principal disadvantage is the shortness of the anaesthesia, making it 
at times necessary to use a supplemental anaesthetic such as gas or local infiltra- 
tion In our series of 220 cases, 28 (12 per cent ) required supplemental 
amesthesia as shown m Tables III and IV 

In three of these cases supplemental amesthesia would not have been neces- 


QoSBJfflQH 

A1!T 0? AITSTH2SIA 

DURATIOU 

SUPPlE^niTAL AITSTHESIA 

Herniotomy 

100 mg -2 cc 

1 hour 

Hovocaina infiltration of akin 

Hysterectomy 

150 mg **2 cc 

1 - hour 



I 50 mg -2 cc B 

55 minute a 

— 11 mi ■fflBmn— — ■ 

Appendectomy 


Ho anesthesia 

1 st • 2 nd 0 fc 

Spinal repeated 

Bilateral 
hernia tony 


2 - hour® 

Local Infiltration 

Bilateral 

herniotomy 

200 rag - 2 ? cc 

1 % hour® 

Local infiltration 


200 mg -3 cc B 

.■iilH v 

Gas for closing 

Appendectomy 

150 mg -2 cc 


Hovocaine infiltration of skin 

I®l.l k'J I'l 1 1 1 " 1 

' ~150 ng -3 cc 

1 hour 

Ethylene and ether 

Hemorrhoidectomy 

100 ng -1 cc 

20 minutes 


Aoo endec tony 

150 tag -2 cc 

25 minutes 


Appendectomy 

3.00 mg -2 cc 

hour 


BatkEE^aEaHi HI 

150 Eg”-? cc 

14 hour 



150 Eg -2 cc 


EUvIene 




Ethylene 



wm 

Ethylene 

Herniotomy 


1 hour 

Ethylene 



1 hour 

Ethylene ' " “ 



14 hours 

Ethylene 

1 inni — 


li hours 

Ethylene 

Cholecystectomy 

200 mg -3 cc B 

t hour 

Ethylene 

iHisiiiia 

50 mg *-l co 

1 hour, 10 min 

Novocain© infiltration 


200 ng -3 cc 

14 hour® 

Ether 


• In one case of ffovocalne crystal® there waa no anesthesia, eo the Injection wa® repeated trith 
perfect remit® 

Table IV — Cases in -which spinal anesthesia was supplemented by other anesthesia 


sary had we waited a few minutes longer before starting the operation (See 
Table III ) These were cases m which nupercame was used and the operation 
was started before its effect was complete This solution requires a longer 
time to produce amesthesia than novocame, and in these cases a local injection 
was made for the initial incision Two of the twelve cases in which spinocame 
was used required a supplemental anaesthetic, and twenty-three of the 204 
cases in which novocame crystals were used required supplemental anaesthesia 
for closure (See Table IV ) 

Complications — Careful attention has been given to complications and 
post-operative developments in this series and the percentages are given in 
Table V 

Headache has frequently been mentioned m the literature as a post-opera- 
tive development m spinal anaesthesia The origin of it still seems to be 
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obscure By some it is supposed to be due to meningismus, while others 
believe it is due to the loss of spinal fluid It has not been a very troublesome 
complication m our patients, as only three patients had headache up to the 
second day and thiee others to the third day 8 5 per cent of the total series 
complained of headache at some time 

Foui patients lequired catheterization for two days, two for three days, 
and one up to the fifth day 15 per cent in all required some catheterization 
The necessity foi catheterizations the first day is probably due to the para- 
sympathetic’s unopposed action on the bladder sphincter 

It is intei estmg to note that 7 per cent of the series had a bowel movement 
the first day without an enema This also is probably due to the unopposed 
action of the para-sympathetics 

Six of our patients died at intervals of from five hours to nine days follow- 


POST-OPERATIVE DEVELOPMENTS 

Headache 


8.5 percent 

Nausea 


34. 

ft 

Vomiting 


17. 

r? 

Distention 


29. 

n 

Catheterized 


15. 

n 

Bo vela moved (1st day) without enema 

7. 

n 


Table V — Note the fairly low per cent of those in whom the distension was present and the per cent 
having voluntary bowel movement the first day 

mg the completion of the operation We do not believe the anaesthetic to be 
responsible for any of these deaths A short summary of each case is given 
111 the following 

FATALITIES 

Case I was a male, twenty-one years ol age, on whom an exploratory laparotomy 
was performed The pre-operative diagnosis was hemolytic jaundice with an enlarged 
spleen The post-operative diagnosis was thrombophlebitis of the portal and the splenic 
vein with liver abscesses He was given 200 milligrams of novocaine crystals in 3 cubic 
centimetres of spinal fluid with barbotage His systolic blood-pressure ranged from 130 
to 100, and his diastolic from 82 to 54 His pulse rate varied from 118 to 78 per minute 
He died on the eighth post-operative day of terminal pneumonia 

Case II was a male, sixty-nine years of age, who developed gas gangrene following 
an amputation for arteriosclerotic gangrene He was given 150 milligrams of novocame 
crystals in 2 cubic centimetres of spinal fluid His systolic blood-pressure varied from 
184 to 98, and lus diastolic from 120 to 76 His pulse rate was 88 to 78 per minute He 
died of toxaemia on the fourth post-operative day 

Case III was a male, fifty-five years of age, on whom a pjloroplastj had been 
performed for a perforated duodenal ulcer He was given 200 milligrams of noiocame 
crystals in 3 cubic centimetres of spinal fluid with barbotage His sistolic blood-pressure 
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ranged from 112 to 38, and his diastolic from 80 to 0 His pulse rate was 140 to 
imperceptible He became cyanotic and complained of air-hunger The table was 
lowered in extreme Trendelenburg and pure oxygen was administered An ampoule of 
coramine was given hypodermically and 1000 cubic centimetres of normal saline intra- 
venously No ephedrine or adrenabn was used for the drop in blood-pressure The 
c>anosis lasted about ten minutes This was the most extreme drop of the entire series, 
in fact, it was the only case in which the systolic pressure went below 50 millimetres of 
mercury He died of bronchopneumonia on the ninth post-operative day 

Case IV was a male, sixty-five years of age, on whom about half the stomach was 
resected for carcinoma He also had tertiary syphilis and generalized arteriosclerosis 
He was given 175 milligrams of novocaine crystals dissolved in 3 cubic centimetres of 
spinal fluid with barbotage His systolic blood-pressure ranged from 98 to 78, and his 
diastolic from 74 to 54 He died on the second post-operative day of bronchopneumonia 
Case V was a male, forty-nine years of age, on whom a herniotomy for strangulated 
hernia was performed The patient was moribund, having had the strangulation for five 
days before entering the hospital He was given 200 milligrams of novocaine crystals 
dissolved m 2 cubic centimetres of spinal fluid His systolic blood-pressure ranged from 
1 16 to 50, and his diastolic from 72 to 20 His pulse rate was extremely rapid all 
through the operation No attempt was made to resect the bowel but the gangrenous 
loop was drawn out through a separate, higher incision and left to be opened at a later 
time He died five hours after the operation from effects of toxiemia 

Case VI was a male, sixty-six years of age, who developed gas gangrene m a burn 
on his leg An amputation was performed He was given 150 milligrams of novocaine 
crystals dissolved in 2 cubic centimetres of spinal fluid His systolic blood-pressure 
ranged from 130 to 122, and his diastolic from 90 to 74 His pulse rate was 120 to 130 
He died on the eighth post-operative day following extension of process into the muscles 
of the abdomen 

In all these cases the anaesthesia was satisfactory, and, as has been said 
above, in none could the death be attributed to the anaesthetic 

Facts Concerning Skin Tempei atai es of Legs and Feet Duung Spinal 
Amesthcsia — In order to determine the effect of spinal anaesthesia on the 
temperature of skin of the feet and legs, eleven cases were studied These 
weie patients with no circulatory derangement The skin temperature over 
the instep of the right foot was taken before the spinal injection and again 
after ancesthesia developed Table VI shows the results of these tests 

The temperature was elevated some in all cases following the spinal injec- 
tion Thinking this test would be of value to determine the advisability of 
sympathetic ganghectomy in cases of Raynaud’s and Burger’s diseases, it 
was used on one case of Raynaud’s and the result is shown m Graph VI 
The skm temperatures of the feet rose 6° and 4° after the injection To 
test the reliability, the typhoid vaccine test was applied to the same patient 
and the same result was obtained This patient was operated upon with excel- 
lent results 

REPORT Or QUESTIONNAIRE 

In 1927, a questionnaire was sent out by Dr Edwin Stanton, of Schenec- 
tady, New York, to several hundred American surgeons with the object of 
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SKIN TEMPERATURES OH 11 CASES HTH HO 
CIRCULATORY DERANGEMENT 



TEMPERATURE BEFOHZ 

TEMPERATURE AFTER 

AGE 

SPINAL INJECTION 

SPINAL INJECTION 

30 

88° F. 

92° P. 

14 

S5° F. 

29° P. 

5S 

25° I. 

0 

92 F. 

59 

94° P. 

94.5° P. 

48 

25° P. 

92° P. 

16 

27.5° P. 

90° P. 

37 

23° P. 

86° P. 

48 

27° P. 

0 

90 P. 

69 

84° P. 

86° P. 

14 

91° P. 

93.5° P. 

5S 

0 

90 P. 

90.5° P. 

Table 

VI — This shows that the skin temperature rose m every 
The degree of rise shows no relationship to age or condition 

patient under spinal anesthesia 
of vessels in this series 
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determining the anesthetic most frequently used m good-risk and poor-risk 
cases and also to determine the extent to which spinal anesthesia was being 
used at that time There were 419 out of 622 surgeons (66 per cent ) who 
stated definitely that they did not use spinal anesthesia There were 203 
(34 per cent ) who stated that they were using it m some types of cases 


Anawaro to 

Creations GOOD RISK CASKS POOS RISK CASES 



Table VII — On the left is a tabulation of the replies to question No i “What anesthetic 
do you use as a rule in laparotomies in the average run of good risk cases'*' On the right are 
tabulated the replies to question No 2 ‘What anaesthetic do jou use in laparotomies comprising 
the poor risk group ? ’ The plus sign after the figure indicates that some additional anaesthetic 
is used in certain cases 


Those who were using it were, for the most part, using it in prostatectomies, 
amputations of the lower extremities, pelvic cases, and in diabetics Twenty- 
one of them stated they reserved it for "poor-risk’' cases 

Since then, spinal has become more frequently used and ai tides on the 
subject have appeared with increasing frequency in the literature Thinking 
it would be of interest to determine the extent of the swing of the pendulum 
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m favor of spinal anaesthesia, a similar questionnaire has been sent out to 
500 membeis of the American College of Surgeons The names of the 
surgeons were picked at random from the bulletin of the American College 
of Suigeons, care being taken not to pick those specializing in diseases of the 
eye, eai, nose and thioat The questionnaire was sent only to surgeons prac- 
tising m twenty laige cities of the United States covering every section of 
the country 

Question No 1 was What anaesthetic do you use as a mle in lapai otonnes 
in the aveiagc run of qood-usk cases ? 

Question No 2 What anccsthetic do you use in lapai otovnes in cases 
compusing the pooi-i isk g'oup? 


Answers to 

Question #3 

Answers to 

Question #4 


SPINAL 

CLASS OP CASES 






NO 

YES 

GOOD 

POOR 

E222E2 

K9 

BOTH 

INCREASE 

DECREASE 

NO CHANGE 

ATLANTA 


10 

- I 

6 

0 

3 

13 

0 


BALTIMORE 

9 

9 

3 

5 

3 

2 

11 

1 

9 

BOSTON 

4 

26 

11 

16 

9 

6 

28 

1 

1 

CHICAGO 

17 

BUI 

5 

10 

7 

3 

26 

1 

9 

mmfnaneiiimmm 

9 

13 

9 

9 

7 

4 

16 

2 

2 

DALLAS 

0 

4^ 

2 

. 4 . 

0 

2 

4 

0 

0 

DENVER 

0 

IS 

4 

. 7 

10 

3 

17 

0 

1 

DETROIT 

2 

EH 

16 

16 

3 

n 

22 

2 

2 

■~T~¥TTT— 

9 

s 

2 


9 

2 

9 

0 

4 

■ ii 111 r— 

9 

22 

9 

1^ 

5 

s 

■El 

1 

3 

MILWAUKEE 

1 

4 

3 

1 

1 

1 


0 

l 

NEW ORLEANS 

0 

8 

0 

... 5 

3 

0 

ESI 

0 

1 

NEW YORK 

0 

EH 

10 

14 

7 

6 

23 

2 

0 

OMAHA 

0 

10 

8 

8 

1 

7 

10 

0 

0 

PHILADELPHIA 

1 

7 

4 

3 

2 

2 

7 

0 

1 


1 

5 

3 

3 

2 

3 

6 

0 

0 


7 

9 

2 

5 

3 

1 

10 

4 

2 

SAN PRANCISCO 

1 

21 

15 

12 

3 

9 

19 

0 

3 

SEATTLE 

2 

9 

2 

4 

2 

3 

5 

0 

2 

ST. LO0IS 

6 

V 

3 

6 

6 

2 

15 

1 

5 

Total 

69 

261 

ll4 

149 

75 

78 

275 

15 

40 

Percentage 

2155 

79* 

34 5* 

45.155 

22 716 

23.66 

83.316 

4 5# 

12 2j6 


Table V III — On the left are tabulated the replies to question No 3 "Do jou use spinal anesthesia 
and if so in wlnt class of cases do jou use it ? On tne right are tabulated the replies to question 
No 4 ‘ Has the opinion in your section of the country concerning spinal anesthesia changed in the 

last feu years 5 ” 

Question No 3 Do you use spinal anasthcsia and in what class of cases 
do you use it? 

Question No 4 Has the opinion m youi section of the count) y concerning 
spinal anaesthesia changed in the last few yeais? 

The results of the questionnaire have been tabulated as shown in Tables 

VII and VIII 

The tabulation shows that there were 352 replies to the 500 letters (70 
per cent ) Twenty-two of these stated that they had retired because of poor 
health or for other leasons This left 330 replies Table VII shows the 
answeis to questions 1 and 2 reported by cities, and is self-explanatory Table 

VIII shows the answers to questions 3 and 4 
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Nine of 18 answering from Baltimore do not use spinal This is the lowest 
percentage of all the cities Seven of the 18 use avertm in a certain percent- 
age of cases Richard Te Linde states that 3 deaths in 15 spinal anaesthesias 
m 1929 caused the surgeons m Baltimore to look upon it with disfavor, and 
he also states that, except for the Brady Urological Institute, not much spinal 
is used at Johns Hopkins Other Baltimore surgeons, including Shipley, Toul- 
son, and Blake, do use it, some of them being very enthusiastic over it 

In Atlanta, Georgia, most of the surgeons answering the questionnaire use 
it to some extent Dr George W Fuller uses it m practically all surgery 
below the diaphragm m both private and service cases He states that some 
of the hospitals at Atlanta are using it in about three-fourths of the 
laparotomies 

In Boston, a large majority use spinal amesthesia Several volunteered the 
statement that novocaine crystals are being used almost to the exclusion of 
other preparations, such as Pitkin’s solution, etc Dr A R Kingston uses it 
below the diaphragm m nearly 90 per cent of his cases He is one of several 
throughout the United States who state that Caesarian section is a contra- 
indication to spinal anaesthesia He states that he has, however, done Caesarian 
operations under spinal without the slightest trouble, and is of the opinion that 
if it is used at all it should be used only m small dosage Dr J S White, 
of the Massachusetts General Plospital, states that because the incidence of 
pulmonary complications is as great under spinal as under ether, he is using it 
only in amputations of the leg or in perineal operations or where a low spinal 
can be used 

The Chicago surgeons, as a whole, are rather conservative in the use of 
spinal anaesthesia Jonnesco’s first case, many years ago, at the Cook County 
Hospital demonstration, died, and as a result spinal anaesthesia has gamed 
favor slowly Dr James T Case states that the popularity is gradually 
increasing now, however He has used it in 1,700 patients, most of whom 
were gynecological cases Ethylene, in both good- and poor-risk cases, is 
being used more in Chicago than in any other city of the country Doctor 
Culbertsen, of Chicago, thinks that in the more difficult abdominal cases, with 
adhesions, etc , nothing gives the excellent intestinal relaxation that is pres- 
ent with spinal amesthesia 

Few of the Cleveland surgeons use spinal as the anaesthetic of choice 
Professor Cutler, of the Western Reserve University, employs it where the 
renal function is poor and m diabetics He also uses it m prostatectomies and 
amputations of the leg William Lower, of the Cleveland Clinic, uses it m 
all his urological cases unless there is some contra-indication 

Detroit surgeons are more enthusiastic concerning spinal than surgeons of 
any other large city, with the possible exception of New York and San 
Francisco Clark D Brooks has used it in 4,000 cases and uses novocaine 
crystals only 

In Philadelphia, the men doing a large volume of surgery are generally 
enthusiastic concerning spinal Dr Wayne Babcock, one of the pioneers in 
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spinal anaesthesia, uses novocame and stovaine with alcohol to lighten the 
specific gravity Doctor Deaver has used it in about 5,000 cases and prefers 
Pitkin’s solution 

Dr J C Negely, of Los Angeles, is one of the pioneeis m spinal 
anaesthesia on the coast, having reported 5,500 cases up to 1925 He uses it 
m all classes of cases except when the systolic blood-pressure is at or below 
100 Los Angeles surgeons generally favor spinal anaesthesia 

In New Orleans, Doctor Matas has been a pioneer m the use of spinal 
anaesthesia He states that he uses it in all operations on the extremities, in 
gemto-urmary and gynecological cases, and as a rule in all operations below 
the waist, including those for intestinal obstruction He also states that spinal 
anaesthesia’s popularity is still increasing in New Orleans Doctor Danna, of 
New Orleans, has used spinal anaesthesia for twenty-eight years and is using 
it more and more, especially in the last three or four years Dr Anton 
Ochsner, of that city, is using it especially m his poor-risk cases and in 
laparotomies where relaxation is especially desired 

In New York City spinal is used more than any other anaesthetic, accord- 
ing to returns from the questionnaire Neocame is used more extensively 
there than other preparations Gaston Labat, of New York, has long been an 
advocate of spinal anaesthesia, and has done much to bring it into national 
favor 

The suigeons of Omaha are, almost to a man, 111 favor of it and many use 
it in both good- and poor-risk cases 

Spinal anaesthetics are used conservatively 111 Poitland, Oregon Drs 
Robert Coffey and William Holden state that they use it cautiously and usually 
111 cases where there is some pulmonary risk 

San Francisco surgeons as a rule are extremely partial to spinal anaes- 
thesia Nine of the 22 men answering the questionnaire state that they use it 
m both good- and pool -risk cases One states that he uses it in 95 per cent 
of his laparotomies 

Dr E A Graham, of Washington University School of Medicine, states 
that although he is not using spinal in many cases, other members of the de- 
partment use it extensively in gynecological and gemto-urmary and lower 
extremity cases He also states that more spinal is being used m St Louis 
than formerly 

Some of the unsolicited facts and expressions obtained from the question- 
naire are 

(1) There were 26 of the 330 surgeons who expressed themselves as 
favoring novocame crystals dissolved in spinal fluid in preference to other 
solutions 

(2) There were 14 who expressed themselves as favoring Pitkin’s solu- 
tion of spmocame 

(3) There were 3 who expressed themselves as favoring neocame 

(4) There were 10 who volunteered the statement that Caesarian section 
was a contra-mdication for spinal anaesthesia 
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(5) Urologists, as a group, seem most enthusiastic over spinal anesthesia 

(6) Intestinal obstruction was the condition most frequently mentioned in 
which spinal was the anesthetic of choice 

(7) There were 275 of the 330 surgeons who stated that spinal anesthesia 
is increasing m popularity m their section of the country, and but 15 state that 
it is decreasing 

(S) There were 40 who stated that they had observed no change in the 
number of surgeons using this type of anesthesia 
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SPINAL AN/ESTIIESIA ON A GENERAL SURGICAL SERVICE * 

By Edward Watts Saunders, M D 
or New York 

*BOM TIIF SLCOND SUKGICVL SERVICE (CORNELL), BFLLEV UE HOSPITAL, AND THE DEPARTMENT OF SURGICAL 
RESEARCH, CORNELL UNIVERSITY MEDICAL COLLEGE 

During the past three years four hundred spinal anaesthesias have been 
administered on the Second Surgical Service (Cornell) of Bellevue Hospital 
A complete record of each case was kept during the patient’s course in the 
hospital to make possible an unbiased decision as to its preference over 
general anaesthesia, its indications and contra-mdications 

The method used has been the dissolving of 40 to 170 milligrams of 
novocaine crystals in 2 to 20 cubic centimetres of spinal fluid, depending 
upon the level of anaesthesia required Only the third and fourth lumbar 
interspaces were used with the exception of two thoracoplasty cases where a 
highei level was attempted Spmocaine was used foi a period when novocaine 
crystals weie not available m the hospital 

An analysis of the records was made with the following factors in mind 
1, Mortality, 2, post-operative complications, 3, Disturbing symptoms directly 
due to spinal amesthesia, A, Low blood-pressure, B, Headaches, C, Psychic 
distui bailees , 4, Failuies or semi-failures of ansethesia, 5, uniformity or 
expectancy of level and duration of anaesthesia under identical conditions , 
6, Indications or contra-indications for spinal anaesthesia 

1 and 2 — Only those cases occurring between the months of November 
and May of both respective years were included m the statistical series The 
remaining 180 cases not tabulated were between the months of May and 
October There was no pneumonia incidence During the winter of 1928- 
1929 pneumonia and post-operative pneumonia were extremely prevalent m 
New York City Dui mg the following winter, 1929-1930, its incidence was 
very low, in fact less than usual 

The statistics for the first winter, 1928-1929, show a mortality of 13 3 
per cent and a pneumonia incidence of 9 16 per cent with six deaths 11 7 
per cent of the deaths were abdominal and chest operations 

The winter of 1929-1930 showed a mortality of 5 per cent and a pneu- 
monia incidence of 3 per cent However, only five cases of the series were 
abdominal and chest operations, as against thirty- four for the previous year 
A control series m both yeais receiving general anaesthesia showed ap- 
proximately the same pneumonia incidence but a lower mortality 

Only two deaths could have been due directly to spinal anaesthesia , one a 
cholecystectomy who died seven hours following operation with apparent 
lespiratoiy failure, and one a thoracoplasty who died fourteen hours follow- 
ing operation from the same cause 

* Prepared for Graduate Fortnight New York, Academj of Medicine, 1928-1929 
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3 20 per cent of the first series and 16 per cent of the second series 

had disturbing symptoms directly due to the spinal anaesthesia while on the 
operating table The symptoms varied from slight shock with slight mental 
discomfort to severe shock, nausea and vomiting, and extreme mental dis- 
turbance and discomfort This occurred with the patient’s head both level 
and lowered and with manometer readings of spinal fluid pressure taken and 
the injection made at a uniform pressure — io millimetres of mercury obtained 
by the amount of spinal fluid withdrawn An anaesthetist was needed just 
as much with spinal anaesthesia as with general anaesthesia 

4 — In io per cent of the first senes and m 7 per cent of the second 
series the spinal anaesthesia failed completely or had to be supplemented with 
general anaesthesia 

5 — 8 per cent of the first series and 5 per cent of the second had severe 
headaches for the first few days following operation with extreme discomfort 

6 — Although every method which has been suggested, including the use 
of spinocaine, was used, no uniformity of level or duration of analgesia was 
ever obtained One patient who received 170 milligrams dissolved in 20 
cubic centimetres of spinal fluid had complete analgesia of the entire body 
and died seven hours following the operation from shock and respiratory 
failure The next patient receiving the identical amount m the same manner 
had to have general anaesthesia before the peritoneum could be opened, his 
analgesia lasting about fifteen minutes Analgesia varied from none at all 
to one hour and forty-five minutes undei identical technic This variable 
factor could not be corrected 

Traumatic cases already in shock were never given a spinal anaesthesia 
after the first two cases due to the fact that it deepened their shock if an 
immediate operation had to be done or caused it to recur if operation was 
postponed until it had subsided 

The conclusions that can be drawn from this series of cases are the 
following 

1 Spinal anaesthesia, 40 to 120 milligrams of novocame, m the fourth 
lumbar vertebral space for lower extremity, rectal, perineal, and hernia opera- 
tions is safe and satisfactory The post-operative complications are as numer- 
ous as with general anaesthesia There is also a certain percentage of failures 

2 Spinal anaesthesia, 120 to 170 milligrams of novocame, dissolved in 2 
to 20 cubic centimetres of spinal fluid and injected in a higher level for 
abdominal and chest operations is not safe The post-operative complications 
are as numerous as in general anaesthesia The shallow respiratory excur- 
sions would accentuate rather than lessen the possibility of post-operative 
pneumonia The only post-operative lung abscess which has occurred on 
the service was a gastric resection under spinal anaesthesia supplemented by 
nitrous oxide for the last half hour of the operation Those patients who 
' 5 ° In ^° s f 10< T with resultant lowered tissue resistance are more susceptible 
to infection The technical danger of injuring the cord at a higher level is 
always present 


932 



SPINAL ANAESTHESIA 


3 The poor surgical usk, with constitutional disease, damaged heart ves- 
sels or kidneys, is a still poorer risk with spinal anaesthesia 

4 Spinal anaesthesia is definitely contra-indicated in the patient already 
in traumatic shock 01 soon after the subsidence of his shock 

5 Spinal anaesthesia is strongly indicated in the elderly patient suffering 
from an mcarceiatecl hernia, for two patients aged seventy-eight and eighty 
had a spontaneous reduction within fifteen minutes following the injection 
when all other methods failed 

6 It is by far the analgesic of choice in all fractures of the lower extrem- 
ity and pelvis not in shock necessitating the use of the fracture table and 
application of plaster 

7 It is strongly indicated in acute intestinal obstruction for those not 
mechanical will be relieved and those mechanical will make the operative 
procedure easier 

8 In selected types of patients it has proven very satisfactory in pelvic 
operations 


TABLE or OPERATIONS 
In Which Spinal Anccsthcsia M'as Used 

1928-1929 


1 Rectal 24 

2 Hernia (repair) 32 

3 Lower extremity 26 

A Compound fractures and fractures 
B Infections — cellulitis — osteomyelitis 
C Amputations 

4 Cholecystectomy 4 

5 Abdominal hernia 3 

6 Appendectomy 7 

7 Intestinal obstruction 5 

8 Thoracoplasty 3 

9 Gastro-enterostomy 5 

10 Strangulated hernia 2 

11 Exploratory laparotomy 2 

12 Gastric resection 2 

1 3 Gastrostomy 2 

14 Tracheloectomy 1 

15 Inoperable carcinoma 1 

16 Carcinoma of cecum 1 


1929-1930 

48 

35 

13 


0 

0 

1 
1 

0 

1 

0 

1 
0 
0 
0 
0 
0 


120 


ICO 


note — Because of the high incidence of post-operative pneumonia and the uncertainty 
of duration of an anesthesia in the first series, spinal anesthesia was discontinued m 
upper abdominal operations 
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SPINAL ANAESTHESIA WITH NUPERCAINE AND PROCAINE 

A COMPARATIVE STUDY 

By Augustus Harris, M D , and Leo G Goldberg, M D 

or Bnooxi/i n, N Y 

HtOM Tin rnPAItTMPNT OF UKOLOQ1 I OVO ISLAND FOLLIOF 1IOSPITAI 

Although we have been using procaine spinal amesthesia extensively 
and successfully in urologic surgery for more than fifteen years, we have 
recently been trying nupercaine following a preliminary report of its use by 
Keyes and McLellan Y 

We were impressed with the reports of the German investigators con- 
cerning this compound, derived from quinolm, particularly in regard to the 
intensity of anaesthesia It is to be noted, however, that not all the reports 
showed uniformly successful lesults, also where failures were recorded, 
faulty technic was generally blamed as the cause of failure 

Some have found that a 1-2000 solution for infiltration purposes, despite 
statements to the contrary, does not equal the anaesthetic activity of o 5 per 
cent procaine Suffice it to say, that, for infiltration purposes, 111 a limited 
series of cases, we have found 1 per cent procaine more satisfactory and have 
given up the use of nupercaine by this route 

Nupercaine has been used foi spinal, caudal, paravertebral and infiltra- 
tion anaesthesia, also foi topical application to mucous membranes 

We have been impressed with the statement that the substance, prepaied 
by Karl Mieschcr, is five times moie toxic than cocaine and having ten times 
the activity of the latter diug However, subsequent work on animals, 
together with its clinical use, would indicate that the margin of safety in its 
use, as prescribed, is much greater than the figures given 

With the maximum dose of cocaine fixed at 50 milhgiams, the maximum 
dose for nupercaine would, therefore, be 10 milligrams This latter dose is 
contained in 2 cubic centimetres of o 5 per cent solution (used by us m 
ampoule form for spinal anaesthesia) This dose would also be contained 111 
10 cubic centimetres of 1-1000 solution and 20 cubic centimetres of 1-2000 
solution 

It is to be noted that solutions 111 salt solution can be sterilized at 221 
degrees F for one half hour without lmpamng their activity The sodium 
chloride must, however, contain no soda or sodium bicarbonate, and, when 
kept, should be contained in alkali-free glass It has been recommended that 
five drops of dilute HC 1 be added to containers of solution of 1-1000 or 
1-2000 

We have not seen the hyperaemic condition of the skin 01 possible skin 
necrosis said to have followed its use It has been suggested that a few drops 
of adrenalin be added to the solution before injection to correct this effect 


* Keyes, E L, and McLellan, A M Am J Surg , vol ix, p 1, July, 1930 
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In the following senes of cases, exactly the same technic of spinal injec- 
tion was used in all, the same that we have been using on the service for many 
years Each patient received morphine and scopolamine, thuty to forty-five 
minutes before operation, and 24 gram of ephednne just prioi to spinal 
injection A No 20-gauge needle was usually passed through the second 01 
third lumbar intei space, and, in some kidney cases, in the first lumbai intei - 
space , always with the same “snap” of the dura and withdrawing the spinal 
fluid slowly into a 3 cubic centnnetie syringe and carefully mixing 


ANALYSIS or 50 CONSECUTIVE NUPERCAINE SPINAL ANAESTHESIA CASES 
Successful — 41 (82 per cent) Failures — 9 (18 per cent) 


Tunc of Induction of Anccsthcsia (Exclusing 8 Failures) 


5 

minutes — 

18 

cases 

10 

minutes — 

17 

cases 

15 

minutes — 

4 

cases 

20 

minutes — 

1 

case 

25 

minutes — 

1 

case 

35 

minutes — 

1 

case 


35 cases had good anaesthesia within 10 minutes 


Anaesthesia in these last 3 cases lasted only i x / 2 hours 


Dwation of Anccsthcsia (Excluding 6 Failures) 


1 hour — 2 cases (only 1 cubic centimetre was used, or J4 dose) 
l x /2 hours — 3 cases 

2 hours — 11 cases 
2/ hours — 10 cases 

3 hours — 6 cases 
3% hours — 1 case 

4 hours — 1 case 

Unknown — 8 cases (more than 2 hours) 


Length of Opciating Time (Excluding 7 Failures) 


20 

minutes 

— 6 cases 

65 minutes — 

3 

cases 

30 

minutes 

— 9 cases 

80 minutes — 

1 

case 

45 

minutes 

— 17 cases 

85 minutes — 

1 

case 

60 

minutes 

— 5 cases 

1 hour 40 mm — 

1 

case 


Type of Opciation 

Kidney — 16 cases, with 4 failures 
Bladder — 11 cases, with no failures 
Prostate — 9 cases, with no failures 
External genitalia — 11 cases, with 3 failures 

Transplantation of ureters (Coffey method) — 3 cases, with 2 failures 


Headache 

Sixteen cases or 32 per cent had a moderately severe or a severe headache, all re- 
quiring codeine or coal tar preparation 

Dwation of Headache 

Lasting 2 to 6 hours — 2 cases Lasting 24 hours — 2 cases 

Lasting 6 to 9 hours — 2 cases Lasting 2 days — 3 cases 

Lasting 12 hours — 6 cases Lasting 3 days — 1 case 

Seven cases had moderate degree of nausea and vomiting This has not been 
troublesome 
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ANALYSIS or 50 CONSECUTIVE PROCAINE SPINAL AN/ESTHLSIA CASES 

1— Failures, total and partial— 2 cases or 4 per cent 
Insufficient duration airesthesia — 4 cases or 8 per cent 

2 — Type, of opeiation 

Kidney — 9 cases, with no failures 

Bladder — 14 cases (with two imperfect antes thesia) 

Prostate — 19 cases (with two imperfect anaesthesia) 

External genitalia — 8 cases (with two imperfect airesthesia) 

3 “Puncture” headache rarely occurred m any of our procaine cases (including a previous 

large series) 

4— The induction-time was definite, more rapid, but anesthesia of much shorter duration 
than with nupercaine 

Analysis of six impel fed piocamc anccslhcsia cases Failures 1 — Second-stage pros- 
tatectomy Procaine 120 milligrams After ten mmutes, gas-oxygen an-esthesia was used 
Operation lasted thirty-five minutes 

. 2 — Cjstotomy and fulguration of bladder carcinoma Procaine 240 milligrams Op- 
eration started five minutes after spinal injection After waiting twenty minutes, gas- 
oxygen anaesthesia was used to complete operation and obtain relaxation Blood pressure 
did not fall (120/60) Operating time, 55 minutes 

Insufficient duration of an-esthesia (procaine) 1 — Bilateral hydrocele and varicocele 
Procaine 120 milligrams Induction-time five minutes with good an esthesia Operating 
time, thirty-five minutes Morphine sulphate grains J4 given after thirty minutes as 
sensation began to return No general an-esthesia used 

2 — Resection of carcinoma of prostate (radiotherm knife) Procaine 120 milligrams 
Induction-time, five minutes Operating time, sixty-four minutes Gas-oxygen airesthesia 
used five minutes before completion of anesthesia (Anesthesia lasted fifty -five minutes 
Then blood pressure rose from 120 to 140 suddenly ) 

3 — Bilateral epididymotomy Procaine 120 milligrams Induction-time, five minutes 
Blood pressure, 100/50 after five minutes, 135/90 after fifteen minutes, 120/70 after 
twenty -five minutes Operating time, sixty minutes Light gas-ox-y gen-ether was begun 
ten minutes atter incision was made because patient was very uncomfortable and appre- 
hensive Usual pre-operative medication of morphine sulphate grs *4 Scopolamine 
grs 1/200 had been given 

4 — Cystotomy and resection of bladder carcinoma Procaine 120 milligrams Induc- 
tion-time, five mmutes Operating time, seventy minutes Pain felt after thirty -five 
mmutes Gas-oxvgen given at end of forty- minutes 

Analysis of impel came jaduics Failures I — External urethrotomy- Waited 

twenty mmutes Gas-oxygen used (Patient apprehensive) 

2 — Nephrectomy Waited ten minutes with no an-esthesia at the end of this time 
General an-esthesia used 

3 Coffey ureteral transplantation Waited fortv minutes General anxsthesia used 

4 Hydrocele No anxsthesia after fifteen minutes Light gas-oxygen used 

Partial failures (nupercaine) 1 — Nephrectomy Waited only eight minutes Com- 
plained of pain Supplemented by light gas-oxygen which was stopped ten minutes before 
end of operation (Patient apprehensive ) 

2 Nephrotomy Waited twenty mmutes Patient complained of pain during opera- 
tion No supplementary an-esthesia given (Apprehensive ) Second operation under 
150 milligrams procaine (ureterotomy) with perfect an-esthesn 

3 Ureterotomy Waited twenty mmutes Light gas-oxygen given 

4 Coffey ureteral transplantation Waited twenty-five minutes Light gas-oxvgen 
used Some an-esthesia present after three hours Operation required two hours 
(Patient very apprehensive) 
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5 — Orchidopexy Pressure-sensation felt throughout operation Uncomfortable, but 
no general anaesthesia given 

Two cases given i cubic centimetre ()4 dose) of nupercame, had anaesthesia for 
onh one hour These were the first two cases m the series when only half dose was 
used Since then, we have been using 2 cubic centimetres routinely 

A case of Coffey ureteral transplantation Complained of some pain in the last half 
hour Operating time, two hours, ten minutes No additional amesthesia was given 
A case of partial resection of kidnej, with operation time of sixty-three minutes, com- 
plained of pain m last twenty minutes No additional anaesthesia was necessary (Had 
rather marked distention for forty-eight hours ) A one-stage prostatectomy case, died 
of paralytic ileus thirty-six hours following operation Twenty-three minims of 
nupercame were used (Full dose thirty minims ) Amesthesia lasted two and one-half 
hours Death did not appear to have any relationship to spinal anaesthesia A first-stage 
cystotomy operation, had good amesthesia At the second operation (prostatectomv) 
induction took twenty-four minutes and patient complained of some pain throughout, but 
no additional amesthesia was given (Crabtree perineal prostatectomy, forty -seven min- 
utes’ operating time ) 

Conclusions — (i) It is worthy of note that, where nupercame anaesthesia 
was partial, the patients were notably apprehensive 

(2) In comparing the individual blood-pressure curves during operations, 
as many variations were found with nupercame as were present with procaine 

(3) Hourly blood-pressure readings were taken following operation, but 
so little variation was found, that this was discontinued after six cases 

(4) For six to eight hours following operation the majority of patients 
having nupercame were notably comfortable without narcotics This was in 
contrast to the procaine cases 

(5) No death occurred which could be attributed to nupercame injection 

(6) Induction time is slower with nupercame m many cases than with 
procaine It might be wise to inject the drug thirty to thirty-five minutes 
before the operation is begun 

(7) “Puncture” headache appears to be much more frequent with nupei- 
came than with procaine 

(8) We began by using 1 cubic centimetre 1-200 solution of nupercame 
and gradually increased to 2 cubic centimetres, and now feel that the full 
dose is perfectly safe for loutme use 

(9) In view of the variable results obtained m our first fifty cases, we 
believe that nupercame for spinal use should be reserved for operations lasting 
over an hour, after which time the effects of procaine, m doses of 120 to 150 
milligrams (doses we usually employ) may wear off 

( 10) We have noted a peculiar persistence m some nupercame cases of the 
sense of touch or contact, with obliteration of pam sense 

(11) A numbei of neurotic patients complained and worried over the 
persistence of paralysis of the legs, after operation, following nupercame 

(12) Perhaps the ventral position would aid m effecting anaesthesia fol- 
lowing injection We have not tested it 

(13) The ideal to be reached is obliteration of pam sense without affection 
of the motoi fibres The use of small doses of either nupercame or procaine 
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to exclude the motor fibres would appear to be impractical for major 
surgical operations 

(14) The action of nupercame is definitely more variable and uncertain 
in our hands 

(15) We have not been disposed to try the method suggested of injecting 
a mixture of procaine and nupercame 

(16) Nausea or vomiting has been exceptional and there was no evidence 
of frank toxic reaction on the part of any patient in this series 

(17) Continued investigation m spinal anaesthesia should now be carried 
on by the physiologist, pharmacologist and chemist working in conjunction 
with the clinician 
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SUTURING THE BONES OF THE FOREARM* 

By Isadore Zadek, M D 
of New York, N Y 

I am presenting a method of bone suture especially applicable to the bones 
of the forearm which I have found to be effective, and which, so far as I 
know, is original A review of the hteiature back as far as 1890 discloses 
no similar leport 

The experience of others has, no doubt, been the same as mine, that is, 
that where open 1 eduction has been indicated, one has been forced to put m 
non-absorbable material, either in the form of a Lane plate, or a wire, or he 
may have attempted to “notch” the bones 111 the hope that fixation would be 
sufficiently secure This “notching” is open to the same objections that char- 
acterize the use of a single suture 

The third alternative has been that of putting m absorbable suture ma- 
terial, and the usual material has been kangaroo tendon 

Considering only the last method Aftei dulling the bone and reducing 
the fracture, and tying the sutuie, one has proceeded to attack the other bone, 
and my experience has been that, during the manipulation incidental to the 
reduction of the second hone, the suture m the first bone has become loosened 
and fixation has been insecure The point has been raised as to whether or 
not it is necessary to do an open reduction on both bones of the forearm, the 
radius being largei and more important From my experience I consider it 
desirable to treat both bones alike 

The particular technic used (Fig 1) has been to drill the bone near the 
fractured ends, and, instead of inserting one suture, to use two long sutures 
passed through these drill holes so that the free ends are on opposite sides of 
the bone The two sutures are tied simultaneously and the fixation obtained 
by the use of two sutures is far superior to that obtained from the use of one 
suture The print, with no special attempt to obtain this, shows that the 
planes m which the radius and ulna were dulled were different, which also 
adds stability I have uniformly sutured the radius first and have left the 
wound open and then repeated the performance on the ulna Uniformly, the 
radius has held, and, m spite of tremendous force which often has to be 
applied 111 reducing the second bone, especially if the fracture is some days 
old, the radius was always found to have maintained its reduction after the 
suture of the second bone 

My own preference has been for the use of No 4 chromic catgut, instead 
of kangaroo tendon, as the kangaroo tendon is not uniform 111 size, frays 

* Presented at the Orthopedic Section of the New York Academy of Medicine, 
April 24, 1931 
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easily, and cannot be tied securely, all of which desirable characteristics are 
piesent in the chromic gut 

Figures 2 and 3 are X-ray films of a typical case in which this method 
of suture has been followed All of these operations were done under the 
tourniquet and it is interesting to note that three of the seven cases pre- 
sented the post-operative complication of loss of function of the nerves of the 
hand and fingers, which persisted over a period of about three weeks when 




Tig 1 — Method of insertion of the double suture 

the sensory and motor power had returned almost completely They were all 
immobilized m circular plaster-of-Paris bandages These bandages were left 
on for fire weeks The bandages extended from the metacaipo phalangeal 
joints to the axilla, with the wrist m slight dorsal flexion, the forearm supi- 
nated, and the elbow at a right angle Care was taken that the bandages were 
not tight, so that this lack of nerve function was due to the tourniquet and not 
to the plaster-of-Paris bandage, as the fingers were but slightly swollen and 
their color was good In spite of this in these paiticular cases the bandages 
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were split through down to the skin without any change in function Ulti- 
mately their nerve restoiation was complete 

In one case m which the ulna was in fair position I did not sutuie this 
The subsequent result was considerable displacement of the ulna, after the 
radius had been pei fectly reduced Interestingly enough, this patient 
developed an ulnar-nerve paralysis, both sensory and motor, with claw hand 
and nearly three months after his fracture, I explored the ulnai neive at a 



F IO 2— J H Fracture of the bones of the fore Fig 3 — J H Fracture of the bones 

arm Before reduction of the forearm One month later after the 

removal of the plaster of Paris bandage 


point several inches above the wrist joint at the site of fracture, and found the 
branches firmly imbedded in a mass of scar tissue It was impossible to com- 
pletely free these nerve blanches as they began to fray out I stopped after 
doing what was to me a very unsatisfactoiy operation A day or so after 
the operation the patient was quite sure he had better control of the affected 
fingers though objectively I could distinguish no difference Ten days after 
operation his sensation in the distubution of the ulnar neive was complete 
though I could still find no change in the motor function Two months later 
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the return of both motor and sensory function was complete This return of 
function was an agreeable surprise to me as I felt that the operative pro- 
cedure was inadequate All of these patients have made complete recoveries, 
with two exceptions, the two most recently operated upon They are joining 
up satisfactory at the present time, though union has been delayed There 
was an infection in one case and subsequently several sequestra were extruded, 
but the bony union and function were not impaired 

I have, on seveial occasions, as, for instance, in the patella or in a clavicle, 
used two sutures with the knots tied on the same side of the bone to obtain 
additional security I feel that this is a desirable method of suture This 
is obviously not the method that I am describing 
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STATED MEETING HELD MAY 4, 1931 
The President, Dr George P Muller, m the Chair 
Calvin M Smith, Jr , M D , Recorder 

INTRAHEPATIC CALCULUS— CALCULOUS CHOLECYSTITIS 
COMMON-DUCT STONE 

Dr Hubley R Owen leported the case of a woman who was admitted 
to the hospital of the Woman’s Medical College, June 9, 1930, with the chief 
complaint of pain 111 the right side of the abdomen and back The present 
illness began two months before with pam in the epigastrium which was at 
first referred to the left axilla then to the right lower costal margin, at times 
radiating to the left shoulder blade The pam was inconstant and had no 
relation to the taking of food There weie associated headache and nausea 
She had had the usual diseases of childhood, and pneumonia She was 
operated upon at another hospital 111 1921 for gall-stones, at which time 
cholecystostomv was performed On admission there was no evidence of 
jaundice Generalized tenderness over the abdomen especially over the 
region of the gall-bladder and epigastrium This tenderness extended to 
the umbilicus The liver was enlarged and extended almost to the level of 
the umbilicus The spleen was not palpable One hour after admission 
she had a seveie attack of biliary colic, she was nauseated, vomited and the 
temperature arose to 103° Her blood sugar on admission was 112 5, creat- 
min 14, chlorides 436, and blood urea 32 per 100 milligrams blood On 
July 7, 1930, the blood sugar was 91, urea 17, and chlorides 400 The 
temperature gradually fell to normal and she was operated upon June 16, 
1930 seven days after admission 

At the time of operation the liver was found to be greatly enlarged The 
gall-bladder was large, thick-walled and contained innumerable calculi 
The common duct was dilated and contained a large stone at its distal end 
The gall-bladder and the common-duct stone were removed A calculus was 
felt m the hepatic duct An attempt was made to remove this calculus with 
a pair of Kelly forceps but the calculus crumpled and could be only partly 
remo\ed On palpation of the dome of the enlarged liver, an area of indura- 
tion could be felt With bi-manual palpation, one finger m the hepatic 
duct, the other hand being placed on the area of induration in the dome of 
the liver, it was found that the calculus was deeply embedded withm the 
liver substance The dome of the liver was incised with the cautery A 
large branching calculus, 7 centimetres long and 3 centimetres in circum- 
ference, was removed through the incision in the dome of the liver The 
calculus extended down the right hepatic duct A “T” tube was placed 
in the common duct and a cigarette dram was placed to the incision in the 
liver which was not closed Packing was unnecessary as there was no 
haemorrhage All sutures were removed ten days after the operation There 
was very scanty drainage from the wound After a rather stormj con- 
valescence the patient was discharged on the twenty-ninth day after operation 

943 


i 



PHILADELPHIA ACADEMY OF SURGERY 

The repoiter remarked that cases of hepatic-duct calculi are not uncom- 
mon Intrahepatic calculi, especially of large size, are rather rare Either 
maj occur in the absence of calculous cholecystitis 

Frerichs 1 states that gall-stones in the interior of the liver and in branches of the 
hepatic duct are rare but quotes Morgagni who collected a series of observations from 
the works of Plater, Fallopius, Dodonoeus, Columbus, Paysch and others showing con- 
cretions which have been found in the interior of the liver Most of these concretions 
were large, round stones and more rarely branched coral-like concretions which form 
casts in the ducts and are sometimes solid but at other times hollow These concretions 
may give rise to inflammation, ulceration of the ducts also to hepatic abscesses and 
pylephlebitis 

There are said to be many specimens of multiple intrahepatic calculi in the museums 
of London and Westminster Hospitals Beer 2 dissected 250 livers of patients who had 
succumbed to gall-bladder disease and found six cases of definite intrahepatic stone forma- 
tion , that is, in 2 S per cent 

Thudichum 2 reported six cases of large branching intrahepatic calculi Another case 
of intrahepatic calculus was reported from St George’s Hospital of a man who died with 
diabetes from a secondary pancreatitis 4 Vachell and Stevens r reported a case m which 
there were 520 calculi within the liver substances and the ducts The largest was one 
and three-quarters inches long 

Intrahepatic calculi are chiefly composed of bilirubin calcium, whereas stones found 
in the gall-bladder are usually cholestrin stones Because of this difference 111 the con- 
sistency of the calculi and because of the fact that intrahepatic stones mav occur inde- 
pendently of calculi 111 the gall-bladder, the etiology requires further discussion Beer 0 
states that intrahepatic stones are probably formed 111 the liver rather than having been 
formed originally in the gall-bladder because of the fact that the stones removed from the 
hepatic duct and liver differ in shape, color and character frcm those usually found m 
the gall-bladder Moreover, as mentioned above m many cases reported of intrahepatic 
stone there have been no stones in the gall-bladder Undoubtedly the intrahepatic calculi 
and the calculi found within the hepatic ducts must originate in the liver In some cases 
of intrahepatic calculi, jaundice is present In others, it is absent as in Draper’s case 
In Havvkes’ case 8 there was slight jaundice In this case the gall-bladder had been 
previously removed The patient left the hospital two weeks after cholecystectomy but 
attacks of pain continued The patient was subsequently operated upon No calculi were 
found in the ducts but “upon passing the hand upward toward the dome of the liver on 
the right side, a large calculus was found embedded 111 the liver substance about four 
inches from the free border of the liver ” Havvkes performed this operation in two 
stages, introducing sterile gauze at the first operation to form adhesions At second 
operation, four days later, the liver substance was incised and the calculi “dug out with 
the index finger from an indurated mass of surrounding tissue ” Three large calculi were 
removed There was considerable hremorrhage which was checked by tamponade In 
Doctor Owen’s case the cautery was used for the liver incision and no worrisome haem- 
orrhage occurred Havvkes suggests the advisability of palpating the liver surface during 
operation in cases diagnosed as cholelithiasis where the findings in the region of the gall- 
bladder and ducts do not seem sufficient to account for the symptoms present He further 
states that it “seems possible that liver abscesses of unknown etiology have arisen from 
such cause ” Vachell and Stevens 0 reported a fatal case of intrahepatic calculus asso- 
ciated with multiple abscesses of the liver and subdiaphragmatic abscess The gall-bladder 
m this case was normal in size and contained no calculi Jaundice was not present until 
nineteen days before death Chemical analysis of these calculi showed a predominance of 
calcium bilirubin The culture from the abscesses of the liver showed Bacillus coh and 
whereas the patient had typhoid a number of years before, the typhoid bacillus was 
not found 
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Again in Draper’s case ibid occurring on the service of Dr Arthur Newhn, at the 
Pennsylvania Hospital, there was no jaundice present and no local pain or tenderness 
This case was not operated upon At autopsy there were found one stone half the size of 
an egg, and a large intrahepatic stone with abscess of the liver Lewisohn 10 reported a 
case of intrahepatic stone formation, there being several stones m the liver passages, one 
rupturing through the surface of the liver and causing general peritonitis Jacobson 11 
suggests that, in many secondary operations performed on cases of gall-bladder disease 
when stone is found in the common duct at the second operation, the apparent recurrence 
of the stone, which the surgeon at the time thinks was overlooked at the first operation, 
is actually an intrahepatic calculus which may have been present at the first operation but 
has descended to the common duct subsequent to the preliminary operative procedure 
Weber 12 reported a fatal case of intrahepatic calculi The case was operated upon for 
calculous cholecystitis and the gall-bladder was removed The patient died three davs 
after operation and at post-mortem there were found unrecognized intrahepatic calculi 
He further emphasizes the fact that in intrahepatic calculi, though the hepatic duct actu- 
ally appears to be blocked, jaundice maj be variable in degree or even absent McArthur” 
reported a fatal case of intrahepatic stone associated with stone in the common duct 
There were no stones in the gall-bladder McArthur discusses at length the etiology of 
calculous cholecystitis and intrahepatic calculi and reaches the following conclusions 

I All gall-stones do not originate in the gall-bladder 2 The origin of cholesterm 
stones is probably 111 the gall-bladder with subsequent growths either in the gall-bladdei 
or ducts where they may lodge 3 Bilirubin calcium is the constituent of the smaller 
intrahepatic duct stones 4 Calculi 111 immense numbers may have existed for months in 
the ducts without producing a symptom 5 The surgeon need not reproach himself too 
much if there be recurrence of the symptoms after common duct drainage 

This case is reported to emphasize three points 

I The method of approach through the dome of the liver to remove the 
intrahepatic calculus 2 The use of the cautery for the livei incision which 
minimized haemorrhage 3 The instance of post-operative hyperglycasmia 
due either to tempoiary chemical change in the pancreas or trauma to the 
pancreas inflicted at the time of operation This temporary hyperglycsemia 
has been noted in a number of our gall-bladder operations 
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MULTIPLE NEURITIS FOLLOWING PROPHYLACTIC INJECTION OF 

TETANUS ANTITOXIN 

Dr Hubley R Owen presented a man twenty-eight years of age, who, 
on December iS, 1930, received a punctured wound of the right foot On 
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the following day 1,500 units of tetanus antitoxin were administered into 
the subcutaneous tissues of the anterior abdominal wall On December 25 
he developed a severe generalized urticarial reaction for which he received 
an injection of adrenalin O11 December 28 he was awakened during the 
night with \ery severe pains 111 the neck, more severe on the right side 
pains m both shouldeis, hands forearms and m the mtrascapular areas 
He could not move his fingers or wusts and both upper extremities were 
weak His hands and forearms felt as though they were swollen The pain, 
which continued until the end of the first week m January, was associated 
with numbness and tingling m the hands and forearms 

January 5 the following findings were noted The power 111 the left 
upper extremity was normal, excepting for slight weakness of the hand 
grasp There was marked weakness in the grip of the right hand, and 
about 70 per cent loss of power m the extensors of the wrist He com- 
plained of very severe pam in the neck, shoulders, mtrascapular areas and 
both arms There was tenderness over the muscles of the right side of the 
neck, the axilla and over all the neive trunks 111 arms and forearms Extreme 
abduction of the aim caused severe pam No objective impairment of 
sensation could be elicited, but subjectively there were numbness and tingling 
of the right hand and foreaim Tenderness, not as severe m character, 
was noted over the nerve trunks of the left arm Power of both deltoids 
normal There was definite weakness of the biceps and triceps muscles of the 
right arm The left biceps and triceps muscles w'ere normal The bicipital 
and tricipital reflexes could not lie obtained on the right side, but were 
normal on the left 

The above symptoms improved slowly On January 9 he was able to 
resume light duty By January 19 he had recovered sufficiently to return 
to active duty Recent examination reveals that the power in both arms and 
hands is normal and equal On lifting weights there is a moderate winging 
of both scapulae The patient states that he does not appear to have the 
same strength in his arms and hands as he had prior to the attack of neuritis 

The speaker remarked that cases of multiple neuritis following the pro- 
phylactic injection of tentanus antitoxin have been previously reported The 
first report m the literature is by Thaon 1 Approximately twenty cases have 
been reported This manifestation of allergy is a comparatively rare one 
Braunhch 2 cautions against the use of fresh tetanus antitoxin, stating that 
as a result of its use, serum reaction occurs more frequently and is more 
severe Multiple neuritis may follow prophylactic injection of tetanus anti- 
toxin or othei sera The prophylactic or therapeutic use of serum must be 
administered with the realization of this fact None of the present indica- 
tions for the administration of sera should be ignored because of the compara- 
tively rare complication of neuritis More careful testing for sensitization 
is advisable 111 the use of anti-sera to avoid this and all other unpleasant com- 
plications of serum therapy 
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In answer to the question whether the patient had ever received any injec- 
tions of serum before, the reply was made that he had had an injection 
of anti-tetamc serum for a punctured wound about eight years ago The 
speaker added that apparently those cases that are sensitized to serum are 
those m which this condition is more prone to develop Piophylactic injec- 
tion of toxin-antitoxin for diphtheria immunization has apparently been 
enough to sensitize many individuals to reactions of this sort 

Dr Hubley R Owen stated that in the police and fire departments of 
Philadelphia, it was necessaiy to give appioximately three hundred prophylac- 
tic doses of tetanus antitoxin each year In twenty-four years, this is the 
fiist case of neuritis which he had seen following the administration of 
antitoxin 

INFLAMMATORY REACTION OF THE LOOPS FOLLOWING 
GASTROENTEROSTOMY 

Dr Frederick A Botiie piesented two cases developing high intestinal 
obstruction following gastroenterostomy for duodenal ulcer Secondary 
operations were pei formed and in each patient an inflammatory process was 
found m both the proximal and distal loops of the gastroenterostomy, with 
associated obstruction of the stoma 

The first case, a male, fifty-six yeais of age was admitted to the Presby- 
terian Hospital, August 20, 1930, with a typical history of duodenal ulcer 
of fifteen years’ duration Twenty-four hours before admission he had a 
large gastric haemorrhage, and passed several tarry stools On admission, 
the haemoglobin was 62 pei cent red blood cells 3, 600,000, and white blood 
cells 7,600 The routine management for the bleeding ulcer was instituted 
On the fifth day the patient’s general condition had improved, there was 
no evidence of bleeding and an exploratoiy laparotomy was pei formed with 
the pre-operative diagnosis of bleeding duodenal ulcer At the operation a 
laige duodenal ulcer was found m the first poition of the duodenum on the 
anterior wall This was excised by the cautery, sutured, and the suture line 
was covered with a poition of the lesser omentum A posterior gastro- 
enterostomy and appendectomy were performed and at the conclusion of 
the operation, a blood transfusion of 300 cubic centimetres was given The 
immediate post-operative reaction was satisfactory Water was taken with- 
out any evidence of retention until the fourth day when fullness in the 
epigastrium and hiccoughs developed and the temperature rose to ioi°F 
Forty ounces of bile-stained fluid were recoveied by gastnc lavage Blood 
chenustiy studies showed a slight fall m the blood chlorides and an elevation 
of the blood urea nitrogen The stomach was repeatedly lavaged with a 
Jutte tube and r,ooo cubic centimetres of 5 per cent glucose m normal salt 
solution was administered inti avenously twice daily Although there was 
slight general impiovement m the next thuty-six hours, the retention per- 
sisted and an exploratory operation was performed Both the proximal and 
distal loops of the gastroenterostomy were markedly inflamed and the 
stoma was entuely closed The inflammatory reaction extended down the 
proximal loop to within 2 inches of the ligament of Treitz and m the distal 
loop foi the distance of about 5 inches The ligament of Treitz was severed 
to mobilize the upper portion of the jejunum and an enteroenterostomy was 
made between the proximal and distal loops below the involved portions A 
jejunostomy of the Witzel type was then performed At the termination 
of the operation a blood tiansfusion of 300 cubic centimetres was given 
Repeated gastric lavage and intravenous injections of glucose and salt solu- 
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tion were continued and m addition 5 per cent glucose m normal salt 
solution was administered through the jejunostomy tube by the Murphy 
drip The patient’s condition did not change very much m twenty-four 
hours, so a Jutte tube was left in the stomach and every two hours the 
gastric contents were aspirated and introduced into the jejunum through 
the jejunostomy tube This procedure benefited the patient symptomat- 
ically and produced a definite improvement 111 the degree of dehydration in 
twenty-four hours Charcoal was placed m the stomach after the aspira- 
tion as various intervals, but no trace of it could be found in the jejunum 
until seventy-two hours after the operation On the fourth day the tempera- 
ture became normal, and on the fifth day fluids passed through the stomach 
readily Oral feedings were started and gradually increased, intravenous 
injections of glucose and salt solution were discontinued on the sixth day, 
feeding through the jejunostomy tube was discontinued on the eighth day, 
and the jejunostomy tube was removed on the fourteenth day Subsequently, 
the convalescence was uneventful Since his discharge from the Hospital, 
the patient has gained twenty-two pounds in weight and is symptom- free 
The second case, a man, forty-one years of age, was admitted to the 
Presbyterian Hospital April 18, 1927, under the caie of Doctor Pfeiffer 
He had an eight-year history typical of duodenal ulcer and the X-ray was 
positive for this les'011 April 22, 1927, a laparotomy was performed, a 
duodenal ulcer was found, and a gastroentei ostomy and appendectomy were 
performed The patient’s immediate post-operative reaction was satisfactory 
and he was able to take soft diet with no discomfort On the eighth day 
symptoms of gastnc retention developed with an ele\ ation of the tempera- 
ture of xoo 1/5 0 F Gastnc lavage was performed and glucose and saline 
were administered intravenously Blood chemistry studies showed a more 
severe alkalosis than was found in the first patient The Co 2 was 85 volumes 
per cent , the blood chlorides weie 208 and the blood urea nitrogen, 26 per 
cubic metres of blood The patient s condition became progressively worse 
and the gastroenterostomy was explored on the twelfth day Both the 
proximal and distal loops were greatly inflamed, the stoma was closed 
and the distal loop was collapsed beyond the area of inflammation An 
enteroenterostomy was made between the two loops Gastric lavage and 
intravenous medications were continued There was slight improvement 
for twenty-four hours, but the patient’s progress was not satisfactory 
On the second day a jejunostomy was performed with a marked relief of 
symptoms in twenty-four houis Forty-eight hours after the jejunostomy 
the patient’s temperature fell to normal and at the end of four days fluids 
passed thiough the stomach into the jejunum The diet was gradually 
increased until solid food was taken with no evidence of retention Three 
weeks aftei the jejunostomy, when the patient had completely recovered 
from the gastric retention, an upper respiratory infection occurred which 
was complicated by multiple abscesses of the lung and empyema which was 
ultimately responsible for his death, two and one-half months after the 
original operation The respiratory condition is mentioned briefly as before 
the onset of this complication, the mflammatoiy reaction of the loops of the 
gastroenterostomy had subsided and the patient was well on the road to 
recovery 

Ihese cases are piesented for two reasons First, inflammation of the 
loops was the cause of gastric letention following gastroenterostomy, and 
secondly, the jejunostomy placed the inflamed area at rest, permitting the 
inflammation to subside and thereby relieving the obstruction 
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The etiology of the inflammatory process could not be determined Both 
gastioenterostonnes were peifoimed in the routine manner and no inflamma- 
tion was present at the time of the primal y opeiation There were seveial 
findings m the post-opei ative course which were considered of significance 
m arriving at this diagnosis Fust, the onset of the symptoms of gastric 
1 etention developed suddenly m patients who were apparently taking oral 
feedings veiy satisfactorily, and secondly, there was a simultaneous elevation 
of the temperature The sudden onset of symptoms may be explained by the 
fact that the inflammatory reaction had gradually encroached upon the lumen 
of the stoma, and it was not until the stoma was completely closed that the 
gastric retention occuried The elevation of temperature is a valuable sign 
when theie are no other physical findings to account for it 

Doubtless cases occur in which the inflammatory reaction is not seveie 
enough to pioduce a complete obstruction Possibly some cases which do 
not take fluids as well as usual, following gastroenterostomy, would fall into 
the milder group A case which the speaker believed to be of this nature, 
occurred m the service of Doctor Speese, at the Piesbyterian Hospital, m 
1927 This patient did not have complete retention, but the gastroenterostomy 
did not relieve his symptoms X-ray studies made two years after operation 
were suggestive of marginal ulcei An exploratory operation revealed no 
evidence of maigmal ulcer, as suggested by the X-ray, but the loops of the 
gastroenterostomy were bound down to the transverse mesocolon by dense 
adhesions The stoma was found to be patulous and would admit two fingers 
The adhesions were freed and the raw suiface thereby produced, covered 
with omental grafts Since the second opeiation the patient has had no 
further symptoms This case strongly suggests a mild type of inflammatory 
reaction and with the subsidence of the inflammation, the loops became ad- 
herent to the transverse mesocolon in such a way as to produce mechanical 
interference to the proper functioning of the gastroenterostomy 

Jejunostomy has been shown to be of great value in inflammatory lesions 
of the stomach and upper gastro-mtestmal tract, and in these two cases ap- 
parently it was the most important procedure m the relief of the obstruction 

Balfour has called attention to the value of jejunostomy 111 the treatment 
of apparently irremovable lesions of the stomach, complicated by inflammation 
He has observed a number of cases with complete disappearance of symptoms 
after a few weeks of feeding through the jejunostomy tube and without re- 
currence following removal of the tube The length of time foi the tube 
feedings will depend on the rontgenologic evidence as to what changes are 
taking place in the lesion If supplemental y oral feedings become advisable, 
they should be based on a strict antiulcer regime It is possible m some cases 
to perform secondaiy operations on the patients after some weeks, and 
excise the lesion when the inflammation has subsided He reports a case 
operated upon m October, 1927, foi a marginal ulcer following partial gastric 
resection The ulcer had perforated onto the diaphragm and there was an 
extensive inflammatory process around it A huge crater could be identified 
on the anterior part of the anastomosis Owing to the great risk and technical 
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difficulties of major operative interference, a jejunostomy was performed 
The patient had relief from pain m eight days , the jejunostomy tube was left 
in place for six months and during that time no food was taken by mouth 
Eight months after the operation the patient returned symptom-free, all evi- 
dence of the lesion had disappeared and the X-ray was negative 

Dr Damon B PrEirrER said that since the standardization of the technic 
of gastroenterostomy has been so well placed before the profession by many 
surgeons, notably Moymhan, we have become accustomed to think little of 
what was formerly called vicious circle The physiologic gastroenterostomy 
makes it very much simpler for the contents of the stomach to enter the 
jejunum rather than go down to the proximal loop Ihese two cases show 
that there is a type of obstruction which is not a simple mechanical one but 
which is due to adynamic ileus The speaker has seen a somewhat similar 
condition in the colon m which the bowel had lost its elasticity One sees it 
most frequently m the late stages of ulcerative colitis The physiologic block 
is not due to any actual obstruction but to the inflammatory ileus He would 
hesitate very much to delay operation in cases showing marked gastric reten- 
tion after gastroenterostomy, hoping it would disappear It might disappear 
but the proper thing to do is to explore 

Dr Edward T Cuossan said that Doctor Bothe states that the gastro- 
enterostomy was done in the usual manner He would like to know whether 
the “usual manner” means that there were three layers of sutures posteriorly, 
or whether two layers were used He would also like to know whether the 
opening m the transverse mesocolon was sutured close to the stoma It 
would appear that if three layers of suture are used posteriorly, and m addi- 
tion to this the rent in the mesocolon be sutured close to the stoma, there is 
sufficient irritation from the foreign bodies to cause an inflammatory reaction 
such as described in these cases The speaker agrees with Doctor Pfeiffer 
that jejunostomy should clear up cases of inflammatory ileus 

Dr George P Muller remarked that operative interference was often 
unwisely postponed m the hope that obstructive symptoms would be relieved 
This practice occasionally results m the neglect of a patient suffering from 
severe mechanical obstruction The speaker, however, recalled one patient 
whom he had ordered prepared for re-operation when it was discovered that 
there was a marked alkalosis Large quantities of hypertonic saline and glucose 
solution were grven and in twenty-four hours the clinical picture had com- 
pletely changed Doctor Muller, therefore, advocates serious consideration 
of the chemical state of affairs and if treatment along these lines fails to give 
relief, operation should not be delayed In certain cases infection from the 
stomach may be carried to the suture line and thus produce an inflammatory 
reaction in the stoma which will prevent it from functioning 

Dr Frederick A Bothe said that he used two rows of sutures and 
sutured the mesocolon about two and one-half inches from the anastomosis 
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AVERTIN ANAESTHESIA FROM THE SURGEON’S STANDPOINT 

PENETRATING WOUNDS OF THE ABDOMEN 

Dr Arthur E Billings and Dr Adolph Walkling read a paper with 
the above title 

Dr Charles F Nassau remarked that there is one thing that he has 
missed m Doctor Billings’ paper and that is the relationship between the result 
and the calibre of the bullet Over a good many years he had the opportunity 
to opeiate upon gunshot wounds of the abdomen, not many stab wounds 
With but two exceptions he has never seen anybody shot by a 38-calibre 
bullet get well Those shot with 22-and 32-calibre bullets make almost un- 
interrupted recovenes where there is not too much irreparable damage done 
He had under his observation one 38-cahbre wound get well and one wound 
fiom a 41 Swiss pistol wheie the bullet was never found He thinks it would 
be interesting if theie v ere some way in which Doctor Billings could look up 
the calibre of the bullets that caused the injuries and show whether there is 
an}' basis m his cases for Doctor Nassau’s belief 

Dr Arthur E Billings replied that he had thought of investigating 
that question but the calibre of the bullet is so seldom known m most cases 
that he was unable to get enough histones to make it of any value 

AVERTIN ANAESTHESIA FROM THE ANAESTHETIST’S STANDPOINT 

Dr Joseph Kreiselman (by invitation) read a paper with the above 
title for which see page 885 

AVERTIN ANAESTHESIA FROM THE SURGEON’S STANDPOINT 

Dr Charles S White (by invitation) read a paper with the above title 
for which see page 888 

Dr Charles H Frazier said that the performance of cranial operations 
is different from those of the abdominal or general surgeons in that relaxation 
is not a veiy important factor In cranial exploration under local anaes- 
thesia alone he found that the method was entirely satisfactory in most respects, 
that is, m so far as being able to operate without pain Cranial explorations 
are long drawn out affairs and patients are often on the table for two hours 
There is a tendency for the pulse rate to become high and the blood pressure 
to fall The addition of small amounts of ether improved the blood pressure 
and the inegularity of pulse would disappear Doctor Grant and the speaker 
have tried avertm in a number of cases and in every respect it seems satisfac- 
tory His anaesthetist experimented as to the dosage, it being desirable, of 
course, to use a minimum dose She started with 80 milligrams and found 
it a little too much, there being a tendency to cyanosis and the early fall 111 
blood pressure At present she has found that 60 milligrams is quite sufficient 
The administration is simple The patient is given a colonic irrigation about 
one hour before being brought to the anaesthetizing room and fifteen minutes 
before that one-half grain of codem, followed in a few minutes by the avertm 
Occasionally there is a fall in blood pressure within fifteen to twenty minutes, 
but it usually responds of itself Occasionally he gives one-half an ampoule 
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of pituitnn Doctor Frazier’s experience with this dosage has been satis- 
factory and gave no cause for alarm 

Dr George P Muller said he saw the publication of Doctor White’s 
previous paper He had begun the use of avertin and during the winter had 
used it in forty-three cases, of which about half were goitre Forty were 
successful from the standpoint of anaesthesia Blood pressures usually fell 
for a short period but not nearly so much as occurred m spinal anaesthesia 
Nitrous oxide gas was used as a secondary anaesthesia and the patients re- 
quired but little of it No patient showed any complication from the avertin 

Dr Edward W Beach said that he had used avertin, not so much as the 
essayists, but had found it very satisfactory There is a drop m pulse pressure 
early in the anaesthesia The reaction is very quick Cyanosis has not given 
trouble although he always has a tank of CO2 and oxygen present He varies 
the dosage according to the operation , in major abdominal work using the 
larger doses The advantage of nitrous oxide as the supplemental anaesthetic 
is that one maintains a high percentage of oxygen which is desirable as it 
maintains a higher metabolic rate In other words, one can conduct a section 
on a 50-50 instead of an 80-20 mixture Doctor Beach thinks avertin possibly 
impairs the action of the kidneys at first but only temporary It certainly 
is an approach toward the ideal, and the patients are all well pleased 

Dr Charles S White, said that he believed the proper way to use 
avertin is to begin with a small dose, 60 milligrams for instance, and gradually* 
increase it in various cases until the proper dosage is reached This will be 
80-90 milligrams per kilo of body weight He did considerable laboratory 
work in connection with avertin, but did not go into the matter of dosage 
because this has already been well worked out by the Germans He believes 
avertin is a distinct advance in anaesthesia and is well worth trying For a 
long time he has been considering the anaesthetic from a surgeon’s standpoint, 
in Ins opinion it is now time to give the patient due consideration 

Dr Joseph Kreiselman, replying to questions, said that he was not 
prepared to make a comparison between amytal and avertin He had never 
used the foimer It is a little difficult to give a definite dosage In the begin- 
ning he used 100 milligrams almost routinely for abdominal surgery He 
would use 100 milligrams in a young healthy adult man now , perhaps m a 
young woman In an obese patient, say 160 pounds, he probably would use 
somewhere between 80 and 90 A recent patient who weighed about 170-180 
pounds and had a blood sugar of 300 received what he estimated to be about 
50-60 milligrams and there was practically no change in her blood sugar post- 
operatively He has never used it intravenously The speaker does not 
consider 80 milligrams enough for the average abdominal operation On 
occasions 100 milligrams is slightly exceeded The respiratory rate is de- 
creased with the larger doses Cyanosis has not been observed in any case 
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PREPARING POUCHES OF THE FUNDUS OF THE STOMACH 

In preparing pouches of the fundus of the stomach large enough to obtain 
a satisfactory quantity of gastric juice, difficulty is experienced with excoria- 
tion of the skin and abdominal wall surrounding the fistula, even if antacids 
are used and continuous drainage of secretions is instituted Mann and Boll- 
man 1 have described a method of prepanng intestinal fistulas which we have 
modified in prepanng such pouches 

Under ether anaesthesia, and strictly aseptic technic, the abdomen is opened 
through a median-line incision fiom just below the xyphoid process to the 
umbilicus A segment of the terminal ileum fiom io to 15 centimetres long 



Fig 1 — First stage of fundus pouch 


is resected, its blood supply being preserved Intestinal continuity is reestab- 
lished by end-to-end suture The distal end of the resected loop is sutured 
to an opening made high along the gi eater curvature of the stomach, whose 
diameter is somewhat smaller than that of the intestinal loop The proximal 
end is brought out through a stab wound made in the abdominal wall under the 
left costal margin in the nipple line and fixed to the fascia and skin with 
several interrupted sutures (Fig 1) The abdomen is closed m layers After 
healing is completed, usually m from twelve to fourteen days, the abdomen is 
reopened through the same incision, and a portion of the stomach drained by 
the fistula in the intestinal loop is made into an isolated pouch of either the 

Pavlow or Heidenham type (Fig 2) 

The peristaltic wave m the loop of bowel is away from the abdominal wall, 
which tends to return secretions to the pouch, giving it a valve-hhe action If 
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there is an overflow of secretion so that it reaches the skin, it has passed over 
to to 15 centimetres of intestinal mucosa, and excoriation is reduced to a 
minimum In several months of observation we have not seen leakage from 
the fistulas, thus raising the question of absorption of the acid by either the 
stomach or more probably the ileum mucosa We hope to answer this ques- 
tion m the near future The two-stage procedure enables the fistulous opening 
to become well healed before any appreciable amounts of acid secretions pass 
over it 

The animals used in such experiments do not require special care At any 
time about 20 cubic centimeties of gastric juice can be obtained, the amount 
depending on the size of the pouch The small amount of secietion of the 
loop of intestine leturmng to the pouch can be readily prevented, when pure 



gastric juice is desired, by inserting a Pezzer mushroom catheter well within 
the pouch and exerting enough traction on it to impinge the mushroom against 
the conti acted line of the gastro-ileal anastomosis Acid values are in every 
way comparable to those obtained in dogs with a Pavlow pouch ; excoriation 
and continuous care are eliminated and sufficient volume of secretion can be 
obtained for practically all experimental pm poses 

Samuel L Goldberg, M D , 

Fcllozv in Suigciy, and 

Frank C Mann, M D , 

Division of E\ pci nncntal Smgciy and Pathology, The Mayo Foundation, 

Rochcstei , Minnesota 
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CALIBRATED SURGICAL DRAINS 

With the use of conventional drainage material such as rubber tubing, 
rubber dam and cigarette drains, the post-operative care of patients with 
surgically drained lesions is sometimes complicated, by vntue of the fact 
that the surgeon does not at all times know the exact depth to which the dram 
is introduced into the operative wound 

Very often m hospital ward practice because of the fact that several physi- 
cians may dress the same patient and shorten drams from day to day, it is 
impossible to know the exact length of the dram at a given time, without the 
troublesome and time-consuming procedure of frequently consulting the 
clinical chart Even then, the length of the dram may still be m doubt, unless 
the amount which it has been shortened at each dressing has been accurately 
1 ecorded 

The reverse of this situation obtains, when the surgeon desires to intro- 
duce a dram, at the time of opeiation, into a cavity foi a specified dis- 
tance Being unable to readily ascertain the length of that poition of the 
dram which he has just intioduced into the wound, he must next withdraw 
it to approximate its length, and then re-introduce it for the desired distance 
The importance of knowing the exact depth to which the dram is introduced — 
for instance, into a brain abscess cavity or into a pulmonary or pleural cavity, 
where impingement of the end of the drain on various important structures is 
to be avoided — is obvious Similarly, knowing the depth to which a tube is 
introduced through the abdominal wall into the peritoneal cavity or into a 
hollow viscus such as the gall-bladder, the common bile-duct, stomach, intes- 
tine, ureter, or bladder, makes for precision and allows one to note immedi- 
ately whether the tube has been displaced or has become accidentally partially 
withdrawn, at any time after introduction 

Many surgeons use cigarette drams for primary diamage and replace 
these drams in the course of a few days with rubber tubes By knowing the 
exact length of each dram befoiehand, the process of replacement of the 
cigarette dram by the rubber tube is simplified and is devoid of the trauma 
which, of necessity, occurs when one attempts to force a dram to the very 
bottom of an existing smus tract of uncertain depth 

In an attempt to make for greater accuracy and precision, and to obviate 
some of the difficulties described above, we endeavored by several methods to 
calibi ate numerous lengths of rubber drainage tubing Various indelible inks 
and paints proved fairly satisfactory until the tubes weie boiled After 
numerous trials, the results of which were unsatisfactory, we conceived the 
idea of having the calibrations printed on a rubber strip, which m turn could 
be affixed to the drainage material In coopeiation with Mr John R Foley, 
of the Orrsell Company of New York City, we finally impioved on this plan, 
and devised a new type of calibrated drainage material which has proven 
highly satisfactory during the past four months of use 

The calibrations, which are one-half centimetre apart, are vulcanized 
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,1 , J' 1 *! t'j ^ u ' 1 ' )e i r tubes (various calibres) calibrated in centimetres and inches 

tnh» Li C .h ,b J' a J ed m c f ntln ' etres an ^ inches (3) Rubber dam calibrated in centimetres 
tube calibrated in centimetres 


(2) Cigarette 
(4) Penrose 
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directly on a veiy thm strip of rubber four millimetres wide which constitutes 
the background (Fig i ) This calibrated rubber strip m turn is vulcanized 
and processed directly to the rubber tube, dam, or Penrose tube as the case 
may be The entire unit is then coated with a very thm layer of rubber which 
imparts to it a smooth finish Thus the calibrations which are now an integral 
part of the dram are of permanent character, and do not fade even when 
exposed to corrosive discharges or subjected to repeated boiling 01 chemical 
sterilization We have had the calibrations placed on strips of white, red, 
yellow and green rubber, thus providing contrastingly colored backgrounds 
The value of using drains marked with distinctive colors is obvious when 
the necessity arises for introducing through a single wound several drams 
into different parts of the same cavity By noting the colors of the calibrated 
strips on the drams introduced into the different areas at the time of opera- 
tion, it becomes unnecessary to designate them with external markers, and 
thus another troublesome and time-consuming feature is obviated 

It is common practice m many hospital operating rooms to supply to the 
surgeon drainage material cut into twelve-mch lengths The operator selects 
the type of dram he desnes, cuts oft the required length, and discards the 
remainder A considerable waste of material thus occurs In the interests of 
economy, we have had oui drams supplied to us m ten-, fifteen-, and twenty- 
centimetre lengths and have found that the saving effected thereby has enabled 
us to use the calibrated material at only very slight increase m cost over that 
of the ordinary type 

Arthur S W Touroit, M D , 
of Nciv Y 01 k, N Y 

Fi om the Suigical Seivice of Di Hen old Ncnhof, Mount Sinai Hospital 

A MODIFICATION OF THE STEWART SUTURE 

Howes, Sooy and Harvey showed that if the edges of wounds in the 
entire thickness of skin were immediately approximated with sutures so as to 
bring the entire depth m accurate apposition, the epithelium bridges the surface 
so rapidly that epidernuzation does not appear as a factor They also showed 
that there is an initial quiescent or “lag” period (Robertson) in the healing 
process represented by the tune up to the fifth day The strength during this 
period is that of the holding power of the suture The tensile strength of a 
healing wound is a function of the fibroplastic process which takes place in the 
phase of fibroplasia The maximal strength of the wound being attained by 
the latter process in from ten to fourteen days, the suture to be described tends 
to give skm wounds the optimum physiologic requirements as described aboi e 
for perfect healing, besides the puiely cosmetic results obtained 

Fig i shows the very useful and usual suture (Stewart’s) used in closing 
up skm wounds 
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Fig 2 shows its modification, and might be termed a subcuticular type of 
Stewart suture The suture is introduced by a straight cutting needle at point 
(A) on side of assistant to point (B), similar to the usual Stewart stitch, 
going to deeper layers of skm and subcutaneous tissues to obliterate any dead 
space 



Instead of going to point (C) Fig i, the needle is then dnected to point 

(C) Fig 2, one-quarter ot an inch medial to 
point (B) and allowed to pass directly under 
the skin and emerge at point (E) — edge of 
incision 

Then the needle is passed subcuticularly 
from point (F) to (D), the latter emerging 
one-quarter of an inch medial to point (A) 
The suture is then tied, giving a perfect 
hair-line wound approximation similar to a 
subcuticular suture 



Fig 3 — Herniotomy wound 
Ninth claj post operatne upon re 
moval of above tjpe of suture Note 
onlj three sutures used hair line 
scar absence of cross marks 


This suture can leadily lie lemoved by 
cutting either end and pulling out 

The suture as used on clean cases at the 


Bellevue Hospital has proved very satisfactory The suture is easily applied, 
gives an excellent hair-line approximation, avoids cross wound cutting and 
scarring, and is easily removed 


Victor Carabba, M D , 
Nctv Y oi kj N Y 

Fiom the Thud Suigical Division , Bellevue Hospital , New Yoik City 
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BOOK REVIEWS 

La Chirurgia della Innervazione Periferica del Simpatico 
(Chirurgia del Dolore) By Prof Ignazio Scalone 8 vo , pp xvi-256 
Ulrico Hoepli, Milano, 1931 

Surgery of the Peripheric Innervation of the Sympathetic System is the 
title of a monograph written by Scalone, of Milano, which carries as subtitle, 
in red type about twice the size of the title, “Chirurgia del Doloi e” ( Surgery 
of Pam) 

It would not be fair to offer a criticism of such an excellent monograph 
without remarking that both the title and the subtitle, especially the latter, 
to winch the large red type used calls the attention of the reader, aie mis- 
leading The monograph does not truly deal with “The Surgery of Pam” 
or with the surgery of the innervation of the sympathetic system , it deals 
only with certain special phases of these subjects, to which Scalone has 
devoted a great deal of personal consideration Thus, for instance, no men- 
tion is made of trigeminal neuralgia, which causes the most intense and 
often most irremediable of pam 

These limitations stated, nothing but praise should go to Scalone for his 
conscientious, intelligent and honest endeavor The monograph was selected 
by the Reale Istituto Veneto di Scienze, Lettere ed Aiti, as deserving the 
Munich prize among monographs dealing with the suigery of the nervous 
system The anatomy, the physiology, and the pathology of the sympathetic 
system are not sufficiently known to build upon such scanty knowledge prac- 
tical clinical conclusions and applications 

All this is frankly stated by Scalone, who, however, gives an admirable 
resume of the present-day knowledge of the anatomy, physiology and 
pathology of the sympathetic system The value of this resume is enhanced 
by splendid original illustrations and valuable personal considerations 
and investigations 

The clinical part of the work is dealt with in fifteen chapters, the most 
important of which are the ones referring to Scalone’s original work Thus 
the chapters dealing with the sympathetic innervation of the vocal cords and 
the ones where he illustrates the advantages of his technic of neural sym- 
pathectomy are of great interest 

Scalone contends that neural sympathectomy, in many cases, is more 
effectual and has a broader field than Leriche’s vasal sympathectomy He 
shows that many peripheral nerves cairy a large number of sympathetic 
fibres, and that certain territories are consequently greatly benefited b) 
neural sympathectomy, if the proper nerve is selected He insists on thor- 
ough anatomical, physiological and pathological knowledge on the part of the 
surgeon who wishes to attempt to do surgery of the sympathetic system 

The histories of forty-four personal cases complete the monograph 

The uncertainty existing about the sympathetic system is plainly reflected 
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through every page of the monograph This makes it really valuable The 
early enthusiasm of numberless biologists and surgeons about Leriche’s 
operation and all other procedures aiming at destroying the fibres of the 
sympathetic nerve, entering nerves, blood-vessels, glands, etc , is absent A 
sober endeavor to restudy thoroughly the whole subject, beginning from its 
anatomical and physiological basis, without being swayed by enthusiasm or 
discouraged by poor results, makes Scalone’s monograph most praiseworthy 

Scalone’s monograph should be consulted by anyone intending to do 
surgery of the sympathetic system, because it relates the personal, unbiased 
experience of an intelligent, competent, hard-working surgeon and biologist 
who has devoted twenty years to the study of the subject 

Angelo L Soresi 

Urological Roentgenology (Second edition levised ) By Hugh A 
Young, M D , and Charles A Waters, M D 4 vo , cloth, pp 560 Paul 
B Hoeber, New York, 1931 

The review of the first edition of this work appeared in the Annals or 
Surgery, vol Ixxxix, No 3, March, 1929 The remarks made then may 
be reiterated A second printing of the volume necessitated at this time 
has given the authors an opportunity of incorporating the advances in urology 
made during the past two years and of revising and elaborating the previ- 
ously written chapters Thus, many new and interesting cases have been 
incorporated, gathered both from the literature and from recent cases in the 
Biady clinic 

Since the publication of the fiist edition, the subject of intravenous urog- 
raphy has been developed and a new chapter devoted to the details of its 
administration has been added The discussion of the evaluation of these 
new methods is of definite value A second chapter takes up the considera- 
tion of the more recent technic of arteriography and depicts graphically the 
delineation of the aorta and its abdominal branches m urological rontgenology 
A few pages have also been added showing the clinic methods of keeping 
records The new Young-Elvers phthaleinometer is also illustrated and its 
use described 

In all, sixty-four pages and seventy-four illustrations have been added to 
the original work The general composition of the volume is most excellent 
and will prove of great value not only to the specialist, but to the general 
practitioner and surgeon as well 

James T Pilcher 

EDITORIAL ADDRESS 

office of the Editor of the Annals of Surgery is located at 
*31 St James Place, Brooklyn, New York All contributions for 
publication, Books for Review, and Exchanges should be sent to 
this address 

Remittances for Subscriptions and Advertising and all business 
communications should be addresed to the 

ANNALS OF SURGERY 

227-231 South Sixth Street 

Philadelphia, Penna 
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Including. (1) Rubber Tubes 

(2) Penrose Tubing for Cigaictte Dram 

(3) Rubber Dam Drams 

According to 

Arthur S W Touroff, M D , Mount Sinai Hospital, 
1 New York City 


A The exact length of the drain is visible at all 
times, post-operatively 

B Dram can be introduced at time of operation for 
any desired distance 

C Accidental partial displacement of dram easily 
recognizable 

D Accurate replacement of "cigarette drain” by 
"rubber tube” is facilitated 

E Orrsell products may be sterilized by boiling 
or chemical agents without deterioration or 
detriment 

F Measured lengths eliminate waste 

G Calibrated in American or Metric Scale, as 
desired 


Fig I 

Figs 1 & 2 Closed Drainage in 
Empyema (Note Drainage 
Tube introduced to a point 
just within the chest ) 

Fig 3 Appendectomy with 
drainage thru McBurney 


Fig 2 

Rubber Drainage and Rubber Tubing 
Standard Sizes — 5, 7 and 9 inches long 
(or metric equivalent) 

Rubber Dam Drains, 7 and 9 inches square 
(or metric equivalent) 

Quality — Hospital Specifications 




Fig 3 


THE ORRSELL COMPANY, Inc. 

108 West 78th Street, New York City 
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I assures long wear Will 
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I lization Reinforced tip 
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SMOOTH FINISH 
LARGE HEADS — 
WON'T TEAR OFF 

Diameter of heads in 
creases with size for ex 
ample No 14, No 
18 3// No 24 7/ e ' 

No 30, I , No 40, 1 
French Scale Even Sizes 
Each $1 25 
Each 1 50 
Each 1 75 
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Exclusive Wholesale Distributors 
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LIGHTED lihMWir 
INSTRUMENTS 


ELECTRICALLY LIGHTED INSTRUMENTS 
With An Established Reputation 

The imprint “E SI Co ’ is more than an identi 
ficajion It is a symbol of highly perfected highly 
serviceable electrically lighted diagnostic and sur 
gica! instruments Specialists in practically every 
field recognize the mark ‘ESI Co ” as a guar 
antee of protection against inferior quality Here 
are a few of the reasons why 
There are thirty years experience behind E S 1 
Co instruments 

Eminent physicians have cooperated in perfect 
log them 

Accessibility convenience and efficiency have 
been a paramount consideration in the design 
of each Instrument 

All instruments are individually inspected and 
tested before shipment is made 
Our Catalog No 10 shows a complete line of 
E S I Co products A copy of this interesting 
booklet awaits your request 

ELECTRO SURGICAL INSTRUMENT COMPANY 
Rochester N Y 



CHICAGO INSTITUTE OF SURGERY 

JULIUS SPIVACK, MD, D, rector 

Offers Instruction and Practice in General Surgery on Dogs and Cadavers, arranged in 
a time saving manner for the busy surgeon Two weeks course combines Clinical Teaching 
with Practical Work and Review of the Necessary Surgical Anatomy 

SPECIAL COURSES OFFERED 

Gynecology Urology Orthopedics 

Neuro-Surgery Ear, Nose & Throat Thoracic Surgery 

Cystoscopy Bronchoscopy Esopliagoscopy 

Regional and Local Anaesthesia 

For further Information address the Director 

2040 Lincoln Avenue CHICAGO, ILL 




More and More Doctors 
are Prescribing 

TAUROCOL 

(TOROCOL) TABLETS 

A TRUE CHOLAGOGUE directly stimulates the 
liver cells Taurocol is a combination of bile salts, 
cascara sagrada, phenolphthalein and aromatics 

FOR 20 YEARS manufactured especially for phy- 
sicians’ prescriptions and for dispensing purposes 
Samples and full information on request 

THE PAUL PLESSNER CO 

DETROIT. MICH 
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The public is responding to radio talks 

Devils 
Drugs 
and Doctors 

by Howard W. Haggard, M. D., Associate Professor 
of Applied Physiology at Yale University 


E ACH WEEK, thousands of listeners re- 
quest copies of Dr Haggard’s latest 
radio talk in the series, “Devils, Drugs, and 
Doctors,” sponsored by the Eastman Kodak 
Company Evidence that the public is inter- 
ested in the progress that the medical pro- 
fession has made through the ages in the 
prevention of disease 

While popular and dramatic in form, 
these talks specify the steps the individual 
should take in guarding health They urge 


Every Sunday at 8 P At , New Yotk 
time, ovei these stations 
of the Columbia System . 


Akron - - 

— 
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Atlanta - - 

— 
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Baltimore - 
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Boston - - 
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Chicago - - 

- 

- WMAQ 

Cincinnati - 

- 

- WKRC 
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Detroit - - 

_ 
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Indianapolis 

- 
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Los Angeles- 

- 
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_ 
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_ 
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New Orleans - - WDSU 
New York City- - WABC 
Omaha - - - - KOIL 
Philadelphia - - WCAU 
Pittsburgh - - - WJAS 
Portland Ore - - K.OIN 
Prowdence - - - WEAN 
Rochester N \ - WHEC 

Salt Lake City - - KDYL 
San Antonio - - KTSA 
San Francisco - - KFRC 
Seattle - - - - KOL 
Siouv City - - - KSCJ 
Spokane - - - - KFPY 
St Louis - - - - KMOX 
Syracuse - - - - WFBL 
Tacoma - - - - KVI 
Toledo - - - - WSPD 
Topeka - - - - WIBW 
Washington D C WMAL 


the annual health audit — not a perfunctory 
“looking over” but a that ough investigation, 
a search for changes which are preliminary 
to disease And they state that the complete 
health audit includes x-ray examinations 
Thus, Dr Haggard unquestionably is 
helping to make the public more receptive 
to the physician’s efforts to popularize the 
complete annual health audit, and to his 
suggestion that x-rays be employed when- 
ever they are indicated 

The effectiveness of these pi ogi avis depends 
on the numhei oflisteneis Recommend "Dev- 
ils, Dings, and Doctoi s” to youi patients Send 
the coupon foi punted copies 
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EASTMAN KODAK COMPANY, Med, cal Dtusmn 


“I 


349 State Street Rochester, N Y 
Gentlemen 

Please send me printed copies of Dr Haggard s radio 
talks and place my name on your permanent professional 
mailing list 


Name 

Number and Street 


L_ 


Ctty and State_ 
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PIODOL (Lafay) 

for Roentgenological Exploration 

THE ORIGINAL FRENCH IODIZED OIL— 
THE CONTRAST MEDIUM DISCOVERED 
BY SICARD AND FORRESTIER OF FRANCE 

Remarkable Opacity, Perfect Tolerance and 
Simple Technique are the factors accountable for 
the steadily increasing use of LIPIODOL in Thor- 
acic Surgery, Broncho-Pulmonary Affections, 
examination of The Gemto-Unnary Tract, The 
Spinal Chord (for this purpose LIPIODOL is made 
in two forms — Ascending and Descending), The 
Subarachnoid Space, The Epidural Cavity, etc 

Literature upon request 



Council Accepted , lipiodol 

o is in use in more than 300 Hospitals 
in the U S A 


C 03 



INCORPORATE D 


75 Vanck Street New York, N Y 

Canadian Agents Rougier Frercs 210 Rue Lemome Montreal 

7-=-- -71=.- n ' - ■ - i.= oQo 



^ew York’s Inn of Hospitality 

In the midst of the city but away from the noise 
Convenient to Largest Department Stores, Transportation Lines, 
Theatres Pour blocks from. Bellevue — near many famous Hospitals 
and Clinics 1000 Rooms all with Bath 

5 Restaurants — Soda Fountain — Cafeteria Type Service 
— Largest Hotel Lounge m New York — Matron in at- 
tendance for the comfort and convenience of ladies 
traveling alone RATES 


Single with 
Bath 

Double with 
Bath 


$2 50 to 


to 


Twin Beds 
and Bath 
Parlor, Bedroom 
and Bath 


$5 to $7 
$6 to $8 


SPECIAL WEEKLY RATES 


i FffilNCE GEORGE HOTEL 


Alburn M. Gutterson, Mgr 


Fifth Avenue and 28tli Street 

Surgeons from 
the North 
South 

East and 
West 

Find this Hotel the Best 


Auto entrances on two Streets East 28th and East 27th 
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is one of the 
advertisements 
of The Sugar Institute 

The advertisement reproduced heie 
is one of the senes appearing m 
newspapers thioughout the coun- 
try. In older to keep the state- 
ments in accord with modern 
medical practice, they have been 
submitted to and approved by some 
of the leading authonties in the 
field of human nutrition in the 
Umted States. The Sugar Institute, 
129 Front Stieet, New York 
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S. S. WHITE 
NON-FREEZING 
NITROUS OXID 
AND OXYGEN 

Pure 


Potent 


Safe 


Foi remarkably smooth NoO & 0 
anesthesias 

Non Freezing Nitrous Oxid contains less 
than 1/100 of 1 °/o moisture It will not 
freeze, regardless of the duration of the 
operative period 

From analyses of the raw materials to 
slupmi nt continuous vigilance is exercised 
to make S S White Non-Freezing Nitrous 
Oxid and Oxygen as near to the absolute in 
puntv as is possible 

Phjsicians can give S S White Oxygen 
with the comforting knowledge that this 
gas has set a high standard for purity 
Since 1889 it has played a part in the treat- 
ment of deranged conditions by inhalation 
therapy 

S S Wlute Non Freezing N 2 0 is 
supplied in 100 gal to 3200 gal 
cylinders. Oxygen m 30 gal to 
1150 gal cylinders 

At Surgical and Dental Supply Houses 

THE S S WHITE DENTAL MFG CO 
211-17 South 12th Street 
Philadelphia 




free from shadows 
free from heat 
free from glare 


DAYLIGHT EFFECT 

Your most efficient assist- 
ant is the Zeiss Pantophos 
Operating Lamp For its 
heat-absorbing bowl of 
bluish-green glass enclos- 
ing the bulb, imparts to 
die light a daylight tint 
which males certain the 
proper discrimination be- 
tween tissue colors 
Hook Suspension $503 

Band Suspension $530 

Trolley and Rail $5S5 

Aljme prices without bulbs 

fob N \ 

CARL ZEISS, Inc 

485 Fifth Ave New York 
728 So Hill St Los Angele** 
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JENA 
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Southern Hospitality 

A hotel that exemplifies Southern hos- 
pitality. The type of hospitality that 
matches perfectly the demands and moods 
of every guest. 

For some it means music, perfect meals 
faultlessly served. For others, hours of 
tranquil relaxation in luxurious surround- 
ings. For others it means an unobtrusive, 
home-like service that invites them to be 
our guests whenever they come to New 
Orleans. 


FRANKLIN MOORE 

and . 

SEYMOUR WEISS 


Manaemg Directors 


ROOMS NOW 

as low as 


NEW ORLEANS 









West . . . by the sea 


PRESCRIBE Chalfonte-Haddon 
Hall now . . both for yourself 
and for your patients This is 
the place to relax The air is 
brisk, the sun warm The 
casual informality of Clial- 
fonte-Haddon Hall, the nice 
consideration of a guest’s well- 
being, the friendly atmosphere 
of hospitality are a pleasant 
background for a visit 

And at Chalfonte-Haddon 
Hall, your prescription can in- 
clude exercise squash, gym- 
work, golf, riding on the beach 
There are other facilities for 
toning up, such as health baths 
and massage Careful atten- 
tion is given the diet require- 
ments of our patrons. 

Recommend a trip to 



Chalfonte-Haddon Hall for 
health’s sake Follow your own 
recommendation and see 
how quickly you get a new 
grip on things Reasonable 
rates Write for information 


American and European Plans 

CHALFONTE-HADDON HALE 

ATLANTIC CITY 

Leeds and Lippi n c o t t Company 
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lifiikfng of tlie Patient First 

^ \ 

of His Disease Afterward 


The first aim of medical attention 
is to relieve suffering and dis- 
ability.' That is why in rheumatic 
affections the relief of pain and 
the restoration of normal function 

I 

are paramount 

, ATOPHAN relieves the pain and 

Atoplian 


the congestion that aggravates it 
It reduces fever. This makes mas- 
sage, passive motion, application 
of heat and other physiothera- 
peutic measures possible, and 
thereby materially contributes not 
only to the comfort of the patient 
but to the ultimate lesull of the 
treatment 


, IN RHEUMATOID AFFECTIONS 

n 

Atoplian is the original Phenylcmchommc Acid Trial supply gladly sent on request 
SCHERING & GLAT7, INC , 113 WEST lBlh STREET, lVEW lORk CIT1 
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Valentine’s Meat- Juice 

For Quieting the Irritable Stomach in 
Pregnancy, for Rapidly Restoring the 
Vital Forces m Hemorrhage, for Sustain- 
ing and Strengthening in Long and Ex- 
hausting Labor, v Valentine’s Meat-Juice 
is extensively employed in 

Obstetrical Practice. 

Dr Karl A. Schetelich, Physician to the City Or- 
phanage, Chemnitz, Germany "I have employed Val- 
entine's Meat- Juice with the best results with women 
m childbirth after severe hemorrhages ” 

Prof Dr A. Jentzer, Professor of Gynaecological 
Clinic, University of Geneva, Svnlzerland “I have used 
Valentine’s Meat-Juice m the treatment of Women 
weakened by Puerperal Hemorrhages The preparation 
was well retained, w'ell assimilated and the patients 
regained their strength very rapidly” 

For Sale bj American and European Chemists and Druggists 

VALENTINE’S MEAT-JUICE CO., 
411-K RICHMOND, VIRGINIA, USA 
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LOE8ER LABORATORY 

22 WEST 26th STREET NEW YORK, N. Y. 
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T HE Pitkin method of controllable spinal 
anesthesia is extensively employed because 
it is dependable, and largely eliminates shock, vomiting 
and postoperative complications. 

Anesthesia may be confined to the perineum and legs, car- 
ried to the umbilicus or extended to the costal margin. 
The duration of anesthesia can be regulated by the 
amount of Spinocam injected. The blood pressure is 
maintained by a preliminary injection of Ephedrin-Novo- 
cain solution. 


SPINOCAIN 


REG U S PAT omen 


Illustrated booklet 


Spinocain is supplied in 2 cc 
and 3 cc ampules, boxes of 10 
Also in combination packages 
containing 5 ampules of Spino- 
cain (2 cc or 3 cc ) with 5 
ampules of Ephedrin-Novocain 
solution 

Ephedrin-Novocain solution is 
also supplied separately in 1 cc 
ampules (50 mg ephedrm) or 
2 cc ampules (100 mg ephe- 
drin), boxes of 10 


it on request 


j-J't F W 


£ j* m 

tit?' 




Motion Picture on Spinal Anesthesw loaned 
without charge to medical schools, societies, 
hospital staffs, etc. Write for 


H. A. METZ LABORATORIES, Inc. 


170 VARICK STREET 


NEW YORK CITY 
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In the tiny tube o£ a hypodermic or the eye of a suture 
needle, dirt must find no foothold Stainless Steel is a 
"healthy” metal, immune to most corrosive chemicals, it is 
"pit-proof” and therefore a valuable aid m our never ending 
fight against infection At the Beth Israel Hospital in 
Boston as well as many other leading institutions most of 
the instruments are "Stainless ” Genuine Stainless Steel 
is manufactured only under the patents of American Stain- 
less Steel Company, Commonwealth Building, Pittsburgh, 
Pennsylvania Write for a copy of our new booklet today 


STAINLESS STEEL 
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Fwo Important Products 


FOR PHYSICIANS 


M A ¥ v — Warner & Co. 


ANTISEPTIC SURGICAL DRESSING 

Possesses all the advantages of Iodoform with added 
valuable properties. 



We desire to again call the attention of the profession to 
the formula for Scott’s Emulsion 

Pure Norwegian Non-Freezing Cod Liver Oil- 44)^ per cent. 

Chemically Puie Glycerine 13 “ 

Emulsifying Agent and Flavoring Extract - 2^ “ 

Solution of Hypophosphites of Lime and Soda 
(being <5 grains of Hypos of Lime and 3 
grains of Hypos of Soda to, the fluid ounce) 40 “ 

Total - - - - - -100 per cent 

In view of the numerous cheap substitutes for cod liver oil 
and the prevailing tendency to adulterate the ingredients used 
in them, it is gratifying to know that Scott’s Emulsion con- 
tinues to maintain its high standard of excellence and that it 
contains such a large pero'-pjtage of the pure Norvvegianoil — 
a higher percentage than is contained in any other emulsion 
In prescribing cod liver oil, we trust that you will not over- 
look the fact that Scott’s Emulsion has been the standard 
for thirty years 

SCOTT & BOWNE, 409 Pearl St., New York. 
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(Pure Chloride of 1 Ethyl) 


For Local and General 

ANESTHESIA 



Supplied in 10 30, 60, and 1 00 gramme automatic closing glass tubes 

Also m 3 Cc and 5 Cc herrnetically sealed glass, tubes 

, 1 
r 

The automatic closing tubes require no valve 
Simply press the lever 


Widely used for 
many years 


Sol e Distributors for the USA and Canada 

MERCK & CO. Inc. 

Philadelphia i New York St Louis Montreal 
Main Office Rahway, N J 






At JR&1 tlflg • The pneumonia convalescent 

may not realize the importance of 
a helpful stimulant foi his appetite 
i and foi that added strength he 
, - needs A teaspoonful of 

Gray’s Glycerine Tonic Comp. 

(Formula Dr John P Gray) 

t ' ' 

just before meals will aid to bring 
about speedy and complete con- 
valescence 

i 

' 1 May we send you a 4 oz bottle to try? 

THE PURDUE FREDERICK CO ', 135, Christopher, St , New York 

JTAlso Compounders 0 / H YPEROL]! 
llA Utero-Ovarian tome and corrective.!! 








Gloves 

Tear 

Glove tearing is the lesult of 
deterioration and i educed 
tensile strength Below 2000 
pounds per squaie inch, ten- 
sile stiength, glove safety is 
questionable, foi this is the 
“Danger Zone ” The real use- 
fulness of a glove is above 
this point, and glove costs 
should be based on the num- 
ber of sterilizations a glove 
will withstand and still re- 
main on the safe side of this 
“Danger Zone ” Matex gloves 
will resist the effects of 
twenty stenlizations at 15 
pounds pressure for 15 min- 
utes, and be actually stronger 
than the old-fashioned brown- 
milled gloves aftei only five 
sterilizations 

Matex Anode Piocess Gloves 
offer tins and moie — extreme 
thinness to mciease finger fa- 
cility, lesistance to shelf age- 
ing, fieedom from bubbles, 
supei strength and toughness 


The Massillon Rubber Co 

World’s largest manufacturers of 
surgeons’ gloves 

MASSILLON, OHIO 


STERILIZATIONS 
at 15 pounds for 15 minutes 
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"Matex cloves are *oId by 
leading surgical supplj 
dealers for *4 50 per 
dozen pairs or take ad 
\anta*je of this special 30 
daj trial offer Attach a 
dollar bill for two pairs 
of Matex glo\cs and an. 
extra pmr free 
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J\lN has a way of becoming narcotic analgesic and sedative, 
more intense at night That ac- will give many a nightly rest 
counts for the frequency of tele- to the patient and doctor alike 
phone calls when the doctor It relieves pain quickly, efficient- 
should be gathering much ly, lastingly — and can be safely 
needed rest Peralga, the non- given under any condition 


Peralga is a combination of 
amidopyrine and barbital 


PERALGA 

for the relief of PAIN 


SCHERING GLATZ, Inc , 113 West 18th Street, New York City 
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Schering's Newest Product 
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IMPROVED 1 
INTRAVENOUS 
PYELOGRAPHY 
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Smallest dose ' r ‘- ; i; 

20 c.c. — ready for use 

Speed and Safety — no reaction 

Mm Sh «n> est detail 

Substantially reduced price 

Information from 

^ 110 WILLIAM STREET 

Schering Corporation • newyork, n.y. 
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VENTRICULIN 

(Desiccated, Defatted Hog Stomach) 

Now available in 
ioo-gram bottles 

This new “Economy Package” still 
further reduces the cost of Ventnculin 
treatment to the pernicious 
anemia patient 

We shall continue to supply 'N entnculin in pack 
ages of 12 and 2a 10 gram \ials for those who 
prefer to obtain the product in this form 


Specific in pernicious anemia ..De- 
veloped by the Parke-Davis research 
staff m co-operation with the Simpson 
Memorial Institute, University of Mich- 
igan.. Accepted by the Council on 
Pharmacy and Chemistry of the A M. A. 

PARKE, DAVIS & CO. 

The world’s largest makers of pharmaceutical and biological products 
DETROIT NEW 1 ORK CHICAGO KANSAS CITY ST LOUIS BALTIMORE NEW ORLEANS 

Minneapolis Seattle In Canada walker\ ille Montreal Winnipeg 






He Has Two Good Legs 

BOTH MADE BY MARKS 

Although a man may lose both his legs, he is not necessarily helpless 
By using artificial legs of Marks Patent he can be restored to usefulness 
One engraving is from a photograph of a man ascending a ladder He has 
two artificial legs substituting his natural ones With Marks Patent 
Rubber Feet with Spring Mattress he can ascend or descend a ladder, 
balance himself on the rungs, and have his hands at liberty He can work 
at a bench and earn good wages He can walk and 
mingle with persons without betraying his loss, in 
fact, he is restored to himself for all practical pur- 
poses 

With ' 
these re; 

Over 
world 


Purchase; 


Send for 
384 pages 
measurem 
home 



S 13.3 4 
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Established 68 Years 


A. A. MARKS 

90 Fifth Avenue, NEW YORK, U. S. A 




THE PALMER OPERATING TABLE 


AUTOMATIC 
LEG REST 


LATERAL TILT 
POSITIONS 


FOOT OPERATED 
ELEVATOR 


ALL POSITIONS 
OBTAINABLE 


GOEPEL 

KNEE SUPPORTS 


ALLEGHENY 
METAL TOP 





CEREBELLUM 
HEAD REST 


COMPLETE 

EQUIPMENT 


PITKIN 

TILTOMETER 


NO SLOW 
GEAR WHEELS 


PERFECTLY 

BALANCED 


BEAUTIFUL 

APPEARANCE 


The Palmer is the newest of the famous line of Wocher Tables It employs all the desirable fea 
tures of the well known Cincinnati models and embodies as well a foot operated elevating device Write 
for complete description 

CHER & § ON Co. 

Surgical Instruments and Furniture 


29-31 West Sixth St 


Cincinnati, Ohio 













The Use of Living Sutuies Now an Accomplished Fact 
Thin These Two New “Tiemanri” Instiuments . . . 



# S/9044 
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The fascia stripper is the desirn of Dr Roderick V Grace The elliptical 
advancing edge which is blunt semi sharp and sharp at just the right points 
greatly facilitates stripping of the fascia Price postpaid $7 50 


The specially designed 
eye permits the threading 
of the needle with a min- 
imum of wasted suture, 
holds the sutuie with a 
maximum of firmness 
and thus entirely eliminates the ne- 
cessity of ovei tying 
The absence of overtymg reduces 


suture trauma to a min- 
imum 

The needles may be 
threaded with ease by 
using a specially pre- 
pared mosquito forceps 
The jaws ai e fine enough to go thru 
the eye of the needle and pull the 
suture thru 



it S/157 
The fascia 
1/ needle de 

sinned b> 
Dr Charles M Gratz 
Price each postpaid 
$2 00 


Threadinc forceps # S/G783 Price each postpaid $2 00 
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American medical journals Among the desirable features 
that have been emphasized are. 

1 Pleasant and peaceful induction of anesthesia, even in 
children ... 2 The small amount of supplemental 
anesthetic required, inhalant or local 3 Adequate 

duration of anesthesia in prolonged operations 
4 Convenience m intracranial surgery and operations 
upon the head and neck . 5 Smooth awakening, 

complete amnesia, and absence of psychic shock 
6 Infrequent occurrence of nausea, vomiting and pain, 
thus reducing the need for post-operative medication 

Supplied in form of Avertm Fluid (1 Gm Avertm and 0 5 Gm 
amylene hydrate in each lcc ) in bottles of 25cc and lOOcc 

AVERTIN 

KEG U S PAT OFF &. CAN AD \ 

Brand of ETHOBROME 

The Anesthetic / Id ministered by Rectum 


Winthrop Chemical Company, inc 


170 VAR1CK STREET 
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“NEARLY A QUARTER CENTURY OF LEADERSHIP” 



The stability of D&G BOILABLE Sutures " is 
such that the tubes may be boiled or auto- 
claved any number of times without affect- 
ing the physical integrity of the sutures. 

D&G BOILABLE Sutures 

HE \T STI RILIZI D 

*Also prepared in the non-boilable ^nrietj combining heat sterilization with extreme fioibmtv 



Kalmend Catgut 

G ERMICIDAL Exerts a bactericidal ac- 
tion in the suture tract Supersedes 
the older unstable iodized sutures Impreg- 
nated with che double iodine compound, 
potassium-mercuric-iodide t Heat sterilized 


Kal-dermic Skin Sutures 

U IDFAL FOR DERRIA-CLObURE 

A NON-CAPILLARY, heat sterilized su- 
ture of unusual flexibility and strength 
It is uniform in size, non-irritating, and of 
distinctive blue color Boilable 



The boilable grade is unusually flexible for boilable 
catgut, the non-boilable grade is extremely flexible 


TWO VARIETIES 


BOILABLE 

* 

NON- 

■BOILABLE 

NO 



NO 

I 205 

Plain 

Catgut 

I405 

I 225 

io-Day 

Chromic 

1425 

1245 

20-Day 

Chromic 

J 445 

I285 

40-DAY 

Chromic 

1485 

Sizes 

000 00 

012 

3 4 


Approximately 60 inches tti each tube 

Package of 12 tubes of a size $3 oo 

Less 20% on gross or more or $28 8o, net, a gross 


Kangaroo Te?idons 

G ERMICIDAL, being impregnated with 
potassium-mercuric-iodide t Chromi- 
cized to resist absorption in fascia or in 
tendon for approximately thirty days The 
non-boilable grade is extremely flexible 



37° Non-Boilable Grade 

380 •'"Boilable Grade 

Sizes O 2 4 6 8 16 24 

Each tube contains one tendon 
Lengths vary from 12 to 20 inches 

Package of 12 tubes of a size $3 00 

Less 20% on gross or more or $28 80, net, a gross 


\ Si \ 
xil x I 



D&G Sutures are 
always found 
neutral under the 
most delicate ti- 
tration tests Thu 
u one of the rea- 
sons they uniform- 
ly behave well in 
the tissues 


INCIIFS IN TUBE DOZEN 

550 Without Needle 60 $3 00 

852 Without Needle 20 1 50 

954 With '/2-Curved Needle 20 2 40 

Sizes 000 00 o 

(fine) (medium) (coarse) 

Packages of 12 tubes of one kind and size 

Less 20% discount on one gross or more 


S 3 00 

1 50 

2 40 


o 

(coarse) 


Kal-dermic Tension Sutui'es 

I DENTICAL in all respects to Kal-dermic 
skin sutures but larger in size 

NO 1NCHFS IN TUDF 1)071 N 

??? Without Needle 60 $3 00 


555 Without Needle 60 $3 00 

Sizes 123 

(fint) (medium) (coaksf) 

Packages of 12 tubes of one kind and size 
Less 20% discount on one gross or more 


Atraumatic Needles 

F OR GASTRO-INTESTINAL suturing 
and for all membranes where minimized 
suture trauma is desirable Integrally affixed 
to 20-day Kalmend catgut Boilable ' 


THEY DO NOT BEND HERE- 


IlLUSTRATIONs ARE FIN E EIGHTHS SIZE 
NO INCHES INTUBE D07FN 

1341 Straight Needle 28 $300 

1342 Two Straight Needles 36 3 60 

1 343 %-Circle Nfedle 28 3 60 

1345 '/^-Circle Needle 28 3 60 

Less 20 °fo discount on one gross or more 

Sizes 00 o 1 

Packages of 12 tubes of one kind and size 


DAVIS & GECK, INC - 217 DUFFIELD ST - BROOKLYN, N Y 

D&G Sutures are obtainable from responsible dealers everywhere , or direct, postpaid 


U 71 absorb able Sutures 



NO 

INCHES IN TUBE 

SIZES 

350 

Celluloid-Linen 

60 

000,00, 0 

360 

Horsehair 

168 

00 

39 ° 

White Silkworm Gut 

84 

00, 0, I 

0 

0 

'd- 

Black Silkworm Gut 84 

00, 0, 1 

450 

White Twisted Silk 

60 

OOO TO 3 

460 

Black Twisted Silk 

60 

OOO, O, 2 

O 

CO 

White Braided Silk 

60 

OO, O, 2,4 

490 

Black Braided Silk 

60 

00,1,4 


BOILABLE 


Package of 1 2 tubes of a size $3 00 
Less 20% on gross or more or $28 80, net, a gross 


Short Sutures for Minor Surgery 




*3 'ilUl 






NO INCHES IN TUBE SIZES 


N 

O 

CO 

Plain Kalmerid Catgut 

20 

00,0, 1,2,3 

8 1 2 

io-Day Kalmerid “ 

20 

00,0, 1,2,3 

822 

20 -Day Kalmerid “ 

20 

00,0, 1,2,3 

862 

Horsehair 

5 6 

00 

CO 

N 

White Silkworm Gut 

28 

0 

00 

CO 

N 

White Twisted Silk 

20 

000,0, 2 

892 

Umbilical Tape 

24 

'/a-IN WIDE 


BOILABLE 



Package of 12 tubes of a size 

Si 50 

Less 

20 °/o on gross or more or $14 40, net, a gross 


E 7?ierge7icy Sutures with Needles 

UNIVERSAL NEEDLE FOR SKIN, MUSCLE, OR TENDON 



NO INCHES IN TUBE SIZES 

904 Plain Kalmerid Catgut 20 00,0,1,2,3 
914 io-Day Kalmerid “ 20 00,0,1,2,3 

924 20-Day Kalmerid ** 20 00,0,1,2,3 

964 Horsehair 56 00 

974 Whitp Silkworm Gut 2S o 

984 White Twisted Silk 20 000,0,2 

BOILABLE 

Package of 12 tubes of a size £2 40 

Less 20% on gross or more or $23 04, net, a gross 


The ash of D &G 
Sutures is assayed 
to make sure that 
no traces remain 
of uncombined 
chromium nor of 
other residues of 
the chromicixing 
process 



Obsteti'ical Sutures 


F OR immediate repair of perineal lacer- 
ations A 28-inch suture of 40-day 
Kalmerid germicidal catgut, size 3, threaded 
on a large full-curved needle. Boilable 1 




Obstetrical Suture 
With Needle 

CM tsi 3 


40 Day Kalmerid 
Uollahle 



No 650. Package of 1 2 tubes $360 

Less 20% on gross or more or $34 56, net, a gross 


Circu??icisio7i Sutures 


A 28-INCH suture of Kalmerid germi- 
cidal catgut, plain, size 00, threaded 
on a small full-curved needle Boilable *• 



<-* 1 Cir«iuturl*ioif 

■' •. .. Swi nr* 




No 600 Package of 12 tubes $3 00 

Less 20% on gross or more or $28 80, net, a gross 


Universal Suture Sizes 

All sutures are gauged by the standard 
catgut sizes as here shown 


000 ■ 
00 ■ 

0 ■ 

1 ■ 


4 * 
6 • 
8 * 

16 ■ 
241 


*These tubes not only may be boiled but eten nm 
be autoclaved up to 30 pounds pressure, any num- 
ber of times, without impairment of the sutures 
tPotassium-mercuric-iodide is the ideal bactericide 
for the preparation of germicidal sutures It has a 
phenol coefficient of at least 1100, it is not precipi- 
tated by serum or other proteins, it is chemicalh 
stable — unlike iodine it does not break down under 
light and heat, it interferes in no waj with the ab- 
sorption of the sutures, and in the proportions used 
is free from irritating a£hon on tissue*: 
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P ILRRE FRANCO gleaned lus 
early education fiom itinerant lierni- 
otonusts, lithotoinists, and operators on 
cataract From this humble beginning he 
became one of the most skillful surgeons 
and foremost authors of the sixteenth 
century His greatest contribution to 
surgery was modification of the operation 
for bilateral hernia — which up to then had 
amounted to bilateral castration— through 
the introduction of an original procedure 
not unlike the modern operation, except 
th it there was no suture of the muscular 
layers and aponeurosis 


D&G Sutures 

“THEY ARE HEAT STERILIZED ' 

DAVIS & GECK INC 



Whole Blood Transfusion Simplified 
with 

VIM-SCANNEL BLOOD 
TRANSFUSION OUTFIT 



Blood transfusion problems have been amazingly 
simplified by the Vim Scannel Whole Blood Trans 
fusion Apparatus One person can operate and con 
trol the flow of blood No assistants are required A 
simple mechanical device makes this possible 

A three way precision valve, conceived by Dr 
Scannel, perfected by MacGregor, is the heart of this 
apparatus It is contiolled by the left thumb of the 
operator It is positive m action, not automatic Thus 
the operator controls 

Note the three tubes that connect with the pre 
cision valve One to the donor, one to the recipient 
and, midway between the two, a third tube leading to 
a flask containing a saline solution A velvet smooth 
Vim Emerald Syringe, with a large throat that per 
mits rapid handling of the blood, completes the 
apparatus 

Now picture the ease of operation The valve cock 
is turned toward the donor The operator fills Ins 
syringe With a swift thumb movement the valve 
is turned toward the recipient the syringe emp 
tied The movement is then repeated 

When the piston of the syringe begins to stick the 
operator simply turns the valve cock to the solution 
inlet A slight traction instantly rinses the syringe 
and valve with saline solution Thus no delay, no 
changing of syringe, no excitement to donor or 
recipient 

The Vim Scannel renders possible a comparatively 
simple technique heretofore fraught with danger and 
difficulty One user reports 700 transfusions without 
a single failure 

Complete literature detailing this new and simpli 
fied method of Whole Blood Transfusion will he 
sent upon request Kindly use the coupon below 

PRICE COMPLETE $69 
Including mahogany carrying case 

macgregor 

INSTRUMENT CO. 


MacGregor Instrument Companj A S — 12-31 

Needham, Massachusetts 

Please send me details of Vim-Scannel Whole Blood 
Transfusion Apparatus Include a copy of the New 
Advances in Technique 

Name 

Address 


SAVE TIME 



y ALUABLE minutes in your of- 

J fice consultations are saved when 
you make your blood-pressure read- 
ings, with the utmost accuracy and con- 
venience, by means of the Tycos Of- 
fice-Type Sphygmomanometer. 

Keep this trusty time-saver at all 
times on your desk And have con- 
fidence in its constant accuracy, guaran- 
teed by Taylor workmanship and the 
self-verifying feature When the hand 
rests within the oval without inflation, 
you can be sure that the instrument is 
accurate 

With the addition of the Universal 
Bracket (price Si 5 00) this sphygmo- 
manometer can be converted into the 
Tycos Surgical Unit for use in the oper- 
ating room 

Accept no substitute for Tycos Accuracy 

Taylor Instrument Companies 

ROCHESTER, N Y , U S A 

Canadian Plant, Tycos Building, Toronto 

Manufacturing Distributors In Great Britain, 

Short & Mason, Ltd , London 



OFFICE TYPE 


BE # GMQMAN «BI*Ma 
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Please send me □ Kunl/ on Neuro Anatomy, $5 50 □ Ivy & Curtis on Fractures, $4 50 

□ Kesslei on Accidental Injuries, $10 00 □ Catalogue 


Name 
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IMPORTANT SURGICAL WORKS 

ANNALS OF SURGERY 

A Monthly Review of Surgical Science and Practice Edited b\ Lrwis Sti rurv 
Pircurn, M D The Official Publication of the American Surgical Association, the New 
York Surgical Society and the Philadelphia Academy of Surger\ Subscription, 810 00 
per annum 

One of the woild’s greatest suigical publications Foi many yeais, the chief de- 
pository of the most important surgical ai tides in English Since 1885, con- 
tinuously under the chief editoiship of Lewis Stephen Pilcher, the nestoi of 
medical journalism 

PIERSOL’S HUMAN ANATOMY Ninth Ed.i.on 

Revised by G Cam, Huber 

Imperial Octavo 2024 pages 1734 illustrations, 541 m color Cloth, $10 00 

In addition to presenting the essential facts on gross anatomy, it gives histology, 
embiyology and suigical anatomy 

IIERTZLER’S MONOGRAPHS ON SURGICAL PATHOLOGY 

Just Issued 

By Arthur E Hertzler, M D , Surgeon to the Agnes Hertzler Memorial Hospital, 
Halstead, Kansas, Professor of Surgerj, University of Kansas 
Octavo 272 pages 211 illustrations Cloth, $5 00 

This is a senes of ten monogiaphs One containing the Skin, Blood Vessels and 
Nerves, anothei on Bones and one on the Gemto-Urmaiy Organs are now leady 
Others in piepaiation aie Female Pelvic Oigans, Gastio-Intestmal Tiact, Pen- 
toneum Otheis to follow will he on the Mammal y Gland, Diseases of the Neck, 
Mouth and Jaw, Thyioid Gland All aie selling at the uniform pnce of $5 00 
pel volume 

EISENDRATH AND ROLNICK’S UROLOGY 

By Daniel Nathan Eisendratii, Assistant Professor of Surgery, University of Chicago, 
and Harry Ciias Rolnick, Associate in Genito-Urmary Surgerj, Northwestern Uni- 
versity Medical School Octavo 942 pages 700 illustrations 11 colored plates $11 00 

This textbook on Uiology piesents the subject m the simplest possible mannei 
The lapid advances in this specialty dui mg the past ten yeais have gieatly 
bioadened its field of applications The study of venereal diseases no longei consti- 
tutes the chief poition of the subject The diagnosis and treatment of diseases of 
the unnaiy and genital tracts have attained a place of equal impoitance 


WILSON AND COCHRANE’S FRACTURES AND DISLOCATIONS 

Second Edition 

By Philip D Wilson, MD, Instructor in Surgerj, Hazard Medical School, and 
Wiliiam A Cochrane, MD Octavo 789 pages 1029 illustrations Cloth, 811 00 

A gieat majonty of fiactuies and dislocations must be tieated by geneial piacti- 
tioneis in the physician’s office oi the patient’s home Notwithstanding the lack of 
suitable facilities, the same standaid of treatment and the same quality of lesults 
as obtained m the best hospitals aie demanded by both the public and the courts 
The objection is frequently laised that much of the newei appaiatus is complicated 
and not available m the countiy and that much of the appaiatus can be improvised 
with the aid of the village blacksmith The actual amount of needed equipment is 
small and comparatively inexpensive The volume shows how to secuie this equip- 
ment and the best lesults 

Viprwfc flnntnnw J B Ll PP mcott Company 

■l I' LIOUIO F I llULUUUf Philadelphia, Since 1702 

London, Since 1S75 Montreal, Since 1S97 


LIPPINCOTT BOOKS 
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Although Iletm (Insulin, Lilly) IS a delicate product, much ponderous 
equipment is required to produce it These storage tanks are seen from their second 
floor level — Laboratories of Eli Lilly and Company, Indianapolis, manufacturers of 

Iletm (Insulin, Lilly) 

THE FIRST INSULIN COMMERCIALLY 
AVAILABLE IN THE UNITED STATES 

Among other important products of the Lilly Laboratories are 
LIVER EXTRACT No. 343 TABLETS AMYTAL 

PULVULES SODIUM AMYTAL PARA-THOR-MONE 

EPHEDRINE PREPARATIONS 
and an extensive line of pharmaceutical and biological products 
for use under the direction of physicians and advertised 
through professional channels only. 
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I rom three types of Bard-Parker 
handles and nine patterns of 
detachable blades, the surgeon 
may choose the proper combi- 
nations to meet his individual 
requirements. The handles last 
a lifetime. The razor-sharp 
blades, easily replaced in a few 
moments, eliminate the neces- 
sity of constant resharpenings. 

PRICES: Bard-Parker handles— 
$1.00 each. Blades, six of one 
size per pkg.— $1.50 per dozen. 

Bard-Parker Company, Inc. 

369 Lexington Ave., New York, N. Y. 





WHEREVER THE 
EYES CAN 
PENETRATE . . . 


Wherever the surgeon’s eyes can pene- 
trate, Operay Multibeam illumination 
precedes to light the way Into every 
cavity, in every surgical position, a 
pure white light, pro] ected from many 1 

| angles that practically eliminates shadow There is no 

^ "spilled light” to torture the eyes of the surgeon or his 

assistant, and extreme maneuverability enables posi- 
1 tional changes instantly, operated outside the sterile area 


I A' A 


Operay Mr/Itibeams are today bettig used tn Amer- 
ica’s finest surgeries Complete details and list of 
installations will be gladly furnished upon request 

OPERAY LABORATORIES 

7919 South Racine Ave , Chicago, Illinois 


t operay laboratories 

IV I ’ jC ^ ■ 7919 South Racine Ave , Chicago, Illinois 

OPERAY MULTIBEAM 


'Flexible as a Flashlight” 
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Posterior Gastrojejunostomy 



Anterior marginal suture 


Anterior seromuscular suture 


The eleventh illustration of a series dedicated to the profession with the hope that the 
completed portfolio may be interesting and instructive Reprints will be sent on request 

ETHICON non-boilable catgut sutures are manufactured by Johnson 
Johnson in a specially built plant under laboratory conditions and 
submitted to the most rigid tests for sterility and tensile strength. They 
prove themselves m the operating room and after. 

Sizes 000 to 3 — Plain, Medium Hard 
Chromic and Extra Hard Chromic 


\CatgutNo \ 

J 'PLAIN 

7 ETHICON k 




D&G Kalmerid Catgut 



The non-boil able variety is prepared The boilable variety is prepared for 

for those desiring a heat sterilized suture those accustomed to sterilize the exterior 

possessing the maximum of flexibility of the tubes by boiling or autoclaving 

DAVIS & GECK, INC * 217 DUFFIELD STREET - BROOKLYN, N Y 
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BACTERIAL SYNERGISM IN DISEASE PROCESSES 

AVITII A CONFIRMATION OF TIIE SYNERGISTIC BACTERIAL ETIOLOGY OF A 
CERTAIN TAPE OF PROGRESSIVE GANGRENE OF TIIE 
ABDOMINAL WALL' 1 ' 

By Frank Lamont Meleney, M D 
or New York, N Y 

FROM THE B\CTf RIOLOOICAL nrSFAItCII I ABOUATOin OF TJIF Df PIRTMTST OF SUECFin, COIIMDU l NIM RSIT1 , \ND 

Till PRFSmTFRIVN IIOSPITAI OFMW 1 0RK cm 

Symbiosis has been studied extensively by zoologists and botanists but it 
has not been given the attention that it should leceive fiom the medical 
sciences The teim signifies the living together of two different species either 
of plants or of animals, or of a plant with an animal Theie is fossil evidence 
that this is a very ancient phenomenon of natuie and many believe that it is 
the most potent factoi in the origin of species Wallin, 1 in his book on s)in- 
bionticism, uses the term proteotaxis to describe the innate tendency of one 
oiganism oi cell to react in a definite manner to another oigamsm or cell 
This may be positive or negative and positive proteotaxis may lesult eithei 
m parasitism or symbiosis Parasitism implies some combination in which the 
parasite benefits while theie is eithei a harmful or an indifferent 1 espouse on 
the part of the host The term symbiosis is applied to those cases in which 
mutual benefit is derived by the associated oiganisms Steche 2 considers that 
paiasitism and symbiosis aie similai relationships In the foimer, one cell 
lives at the expense of the other and in the latter theie is a balanced condition 
not injurious to either and usually beneficial to both Paiasitism is a battle, 
symbiosis an aimistice or an alliance In symbiosis each partner uses the 
other It is usually a matter of tiade — with each one giung something of no 
value to itself and leceivmg something of gieat value to itself If at any tune 
one of the paitners cannot fulfill the necessities of the other, a parasitic battle 
ensues which usually results fiist in the death of the weaker and then in the 
death of the stionger Under othei conditions parasitic states may gradually 
change to symbiotic states On this basis Rheins 1 suggests that m mail} cases 
m which individuals have lecovered from symptoms of tuberculosis the} aie 
really living m symbiotic relationship Avith the tubercle bacillus On the other 
hand, Rhemheimei, 4 while he holds to the importance of S)mbiosis in the 
processes of e\olution, believes that paiasitism and symbiosis are at opposite 
poles To quote him 

“The symbiotic relation is characterized by reciprocal differentiations of a progress c 
order, by due compensation as between the partners, by widely a\aihng usefulness 
in the w r eb of life Parasitism, on the other hand, is the denial of such reciprocity, the 
undoing of its good effects It is the antithesis of swnbiosis, as the facts bear out 

* Read before the New York Surgical Society, May 13, 1931 
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abundantly when they are stripped of misleading details Symbiosis is a good relation, 
parasitism is an evil one Good and evil, of course, are relative terms But once we 
have a standard by which reliably to judge biological activities and their results, we 
need not shrink from the attempt to discriminate between legitimate and illegitimate 
developments, and thus to introduce order into biology in the place of the present chaos 
and indeterminateness of jargon The claim made by some that biology is not a matter 
of \alues is preposterous It is a species of scientific fatalism no longer warranted to- 
day The very term ‘survival of the fittest’ involves a value-judgment There is no 
cause for fatalism or pessimism on a due appreciation of symbiosis, no cause to falter 
and to think that Nature sanctions crime equally with good conduct True, in the 
course of evolution, legions of species have strayed from the symbiotic path and have 
elected instead that of least resistance— that of predacit> or of parasitism But it can 
be shown that they have declined accordingly, whilst others, which have persisted in a 
more honest course, have meanwhile gone forward ” 

On this basis, Rheinhenner ofters a new theory of disease concurrently 
with that of symbiosis He says “Disease, degeneration and extinction origi- 
nate with failure of cooperation, be it between organs or species ” Wheeler 5 
states in an article on “Social Life Among the Insects” that “Living beings 
not only struggle and compete with one another for food, mates and safety, but 
they also work together to insure to one another these same indispensable con- 
ditions for development and suivival ” Hastings 0 says that “Life is not only 
a struggle for existence among half-starved individuals thirsting for each 
other’s blood but plants and animals of different kinds cooperate to a much 
largei extent than was foimerly supposed ” 

One of the best examples of symbiotic existence is the lichen A lichen is 
formed by the intimate association of a fungus and an alga They perform 
an impoitant function m serving as the advance guard of vegetation by reach- 
ing out over the desert and into the cold of the north and by climbing moun- 
tains to the snow line They cover bare regions of land and are often followed 
by other vegetation Fungi grow around and in the cortical layers of the 
roots of certain plants and trees A still moie important function is performed 
by nitrifying bacteria, such as Bacillus uidicicola, which occur in the soil They 
enter the root hairs of leguminous plants and glow within the roots, forming 
nodules These bacteria take up nitrogen from the air and supply the roots 
with nitrates, accepting in return carbohydrate for their own nourishment 
Bacterial mixtures play an extremely important function m the disintegration 
of animal bodies Many othei instances of these relationships could be cited 
but these will serve to indicate the importance of the general laws of symbiosis 
without which life as it exists on the earth would cease 

Since the early days of bacteriology it has been observed that different 
species of bacteria frequently exist together but very few reports have been 
made with regard to the effects that these organisms have on one another 
Since the time of Koch 7 much gi eater importance has been placed upon ob- 
taining organisms in pure culture Even during the Great War, when wound 
infections with mixtures of organisms were commonly observed, there is very 
little evidence in the literature that much thought was given to the symbiosis 
of these organisms In the intestine of man and of animals bactena have 
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symbiotic relationships some of which are mutually beneficial while others 
are antagonistic It is still a moot question whether or not this state of aftans 
is beneficial to the host 

The symbiosis of bacteria has been observed in the laboratory for a long 
time Certain species of bacteria completely inhibit the growth of other 
species Certain species have an adjuvant action on the growth of other 
species Still other species combine and perform certain functions which 
neither of them can perform alone This combined activity has been called 
synergism 

BACTERIAL SYNERGISM 

Most of the observations that have been made with respect to bacterial sviiergisin 
have been made by chance in the laboratory and have had no clinical importance Some 
of these, however, are of considerable importance commercially Pasteur 8 found that anae- 
robes could grow in the presence of free owgen providing that aerobes were present, and he 
explained this phenomenon by suggesting that the aerobes used up all of the available 
oxygen McLeod 0 has tried to explain this symbiotic relationship by demonstrating that 
the anaerobes are not able to produce peroxidase enough to destroy the peroxides which 
are formed when growth takes place in the presence of free oxygen, but if aerobes are 
present they furnish the peroxidase which destroys or neutralizes the peroxide which 
would otherwise kill the organisms Herter 10 in his book on the infections of the 
digestive tract states that were it not for this symbiotic action of anaerobes with aerobes 
the former could only exist in the large intestine which is without oxygen, for oxygen 
is present in the small gut Ward 11 noted that certain fermentations m ginger beer 
were due to a combination of a yeast with the bacterium Nencki 13 showed that the 
bacillus of symptomatic anthrax and a micrococcus together produced butyl alcohol 
from a fermentable carbohydrate, when neither of them could do it alone Castellani 13 - 
has been interested in the subject of bacterial synergism for some time His first observa- 
tions were made in a study of bakers’ yeast m Ceylon When he separated the many 
species of organisms in the yeast lie found that Ins pure cultures would not produce 
gas but when certain combinations were made, gas was formed Castellani later carried 
his observations to pathogenic bacteria and found that gas was formed m media containing 
certain of the complex carbohydrates by the synergism of two species while the pure 
cultures of the individual organisms failed to produce it Thus Bacillus tvphosus with 
Bacillus vtoi gam produced gas with maltose and similar effects were obtained with dvsen- 
tery bacilli and certain other organisms, which were of differential importance When 
these facts had been determined, it was possible by such reactions to determine the carbo- 
hydrate present if the organisms were known, or the organisms present if the carbohv- 
drate were known Castellani agrees with other observers m assuming that m such a sym- 
biosis, one organism initiates the process while the other completes it In the case of fer- 
mentation, he believes that one organism forms acid from the carbohy dratc and the other 
produces gas from the acid Holman and Meekison 10 made the same observations and 
came to the same conclusions They demonstrated that m order to perform this function 
the two microbes must be actually growing together m ultimate association, and that 
it was not the effect of one bacterium on the other Sears and Putman 1 ’ went into this 
matter of gas production a little more fully and found that bacteria could be divided into 
three groups the nonfermenters, the acid formers and the gas formers The nonfer- 
menters never take part in this particular kind of svnergism It is alwavs the remit ol 
a combination of an acid former with a gas former The degradation of the sugar in 
question is begun by the acid former and m the course of this decomposition substances 
are formed which are utihzable by the gas formers and gas production results They 
repeatedlv failed m the attempts to produce gas bv inoculating gas-forming organisms 
into a medium in which an acid former had been grow n but w inch had subsequently been 
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sterilized either by filtration or heat, so that they believed that the second organism 
did not act on the end-product of the first but upon some intermediate product Sherman 
and Shaw 18 demonstrated the synergism of two organisms in the production of propionic 
acid Bacillus acicli piopionici which is the essential organism for the production of 
“eyes” and the characteristic flavor of Swiss cheese, will produce a very much larger 
amount of propionic acid in association with several other organisms than it will alone 
in a medium containing lactose The associated organisms maj be either lactose fer- 
menters or nonlactose fermenters Ishikawa 10 made some verj interesting observations on 
the synergistic action of certain bacteria He combined not two but three different species 
He confirmed the findings of others that an acid former and a gas former would together 
produce gas from a complex carbohv drate but if nitrogenous substances were added to the 
carbohydrate medium the two organisms which orcbnarilv, in symbiosis, would break down 
the carbohydrate to form gas would not do so unless there were present also a proteoty tic 
organism to initiate the breaking down of the proteins present The products of protein 
digestion favor the activity of the amylytic enzjmes Thus, we have a synergistic action 
which requires the presence of three different kinds of organisms but in this instance 
the activity of the proteolytic organism takes place bcfoi c and not necessarily with the 
activity of the other organisms Theobald and Dorothea Smith” have shown that just 
as there is synergism with certain organisms in the production of gas there is a cor- 
responding antagonism with other organisms Thej observed that bacteria of the para- 
typhoid group may be divided into two classes according to the behavior of four-day 
cultures in lactose bouillon after a second inoculation with certain types of Bacillus colt 
Bacillus coh produces gas after true hog-cholera bacilli have grown m the medium but 
produces no gas after other paratvphoid bacilli Likewise Speakman and Phillips 21 
found that characteristic production of large amounts of lactic acid bj the association 
of Bacillus gi anulobactci -pcctiuovoi urn was prevented bj some factor produced in Bacillus 
lolutans cultures Bacillus gi anulobactci -pectwovoi urn usuallj carries the fermentation 
down to acetone and butyl alcohol but it stops with lactic acid if Bacillus volutaus is 
present Burn and Stutzer 2 found that two organisms when combined would produce 
nitrogen gas from nitrates when neither would do it alone Thej showed that one reduced 
the nitrate to a nitrite and the other produced free nitrogen from the nitrite 

B \CTERIAL SYNERGISM IN PROCESSES Or DISEASE 

There are very few proven instances of disease processes due to the 
synergism of two species of bacteria Castellam 13 believes that a good many 
symptoms in certain diseases which are ascribed to the causative organism are 
really due to the association of symbiotic organisms Among these he in- 
cludes excessive tympanites with typhoid fever He lists three definite disease 
entities which aie due to the synergistic action of two oigamsms Tiichomy- 
cosis nigia, a disease of the hair of the axillary and pubic regions, is caused 
by a fungus Nocaidia tennis and a coccus Miciococcus mgicsccns neither of 
which can alone pioduce the disease Tnchomycosis mb) a is caused by the 
same fungus plus a difteient coccus Stomatitis ci yptococcus-bacillai is is a 
disease of the mouth caused by two oigamsms one a fungus and the other 
a bacillus Vincent’s angina lias been considered a disease of symbiotic organ- 
isms, a fusobacterium and a spirillum Some authors have believed them to be 
morphologic vai lations of the same organism Knorr 23 who has made some 
interesting laboratory studies with legal d to this disease, believes them to be 
different organisms living in symbiosis, but he has shown that m conjunction 
with some of the mouth streptococci they perform certain functions which 
they cannot perform when separated from the streptococci When cultures are 
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made from the mouth under a seal the streptococci piedommate at first, then 
the fusobacteria, then the spirilla and finally the spnochsetes He believes 
that this shows that one prepares the ground for the gi owth of the others and 
that infection m the mouth with the fusobacterium and spirillum only occurs 
following a preliminary infection with streptococcus Roux and Vaillard 24 
noted that avirulent tetanus oigamsms became vnulent when mixed with cer- 
tain other nonpathogenic organisms such as Bacillus proteus vulgai us Novy 25 
also noted the enhancement of virulence of his bacterium of malignant oedema 
when it was mixed with non-pathogemc aerobes Liermann 20 interested him- 
self in the stud)' of bacterial mixtures m certain putrefactive piocesses In 
one such lesion he found nine different species When he inoculated pure 
cultures into animals he obtained no result Likewise, when he injected mix- 
tures of the organisms he pioduced no lesion He then inoculated media con- 
taining sterile meat with a mixture of the organisms and injected this culture 



Tig i — Hsemohtic sjnergism between a 
double zoned Staphylococcus aureus (A) and a 
diphtheroid bacillus (B) isolated from a case 
of chronic empyema The diphtheroid bacillus 
colony (B), which is non Inemolj tic, e\erts an 
influence on the partial haemolysis of the outer 
zone of the staph>lococcus colony (A) which 
completes the hicmolysis Print made directly 
from blood agar plate 


Fig 2 — H-emoljtic s>nergism between a 
li<emol> tic Bacillus - vclchn (double zone) and a 
Ireinolytic Bacillus subtihs The outer zone of 
influence of the Bacillus subtihs colony (B) is not 
■visible until it comes m contact with the outer 
zone of the Bacillus '■vclchn colony (A) where it 
completes the hemolysis Photograph of plate 
(therefore the reverse of Fig i) 


into animals with resulting death Here the synergistic action was exeited 
upon the dead meat and toxic substances were formed which were lethal 
Death was not a result of the synergistic action of the organisms on the bring 
animal Liermann thought that the quantitative relationship of the symbionts 
was important for the pioduction of the effect but other workers have not 
agreed that such is the case with respect to othei synergistic functions Bien- 
stock 27 observed that when protein is digested the foulest odor is given off 
when it reaches a homogeneous mass This is best accomplished by the com- 
bined activity of aerobes and anaerobes Strict anaerobes are necessary for the 
ultimate changes but aerobes greatly aid m the early stages of the process 
Kammerer 28 studied intestinal organisms from the viewpoint of urobilin for- 
mation, from bilirubin He found that pure cultures of the different strains 
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could not produce it alone Certain mixtures were necessaiy and it was a true 
syneigistic efitect ICammeier also studied the production of haematoporphyrm 
from haemoglobin He found porphyrin in the fluid from lung abscesses and 
when he cultured the organisms present he found that they were able to pro- 
duce haematoporphyrm from Hemoglobin only when they were in symbiosis 
Last year I reported to the Society of Experimental Biology and Medicine 
some striking examples of synergistic action m the production of haemolysis 
on blood-agar plates 2n The phenomenon was noted with three different groups 
of organisms a pair of aeiobes, a pan of anaerobes and an aerobe with an 
anaerobe In the exudate fiom a case of chronic empyema of tubercular 
origin, I found among other oiganisms present, a double-zoned Staphylococcus 
aw cus and a diphtheioid bacillus On blood-agar plates the colony of the 
double-zoned staphylococcus has a nariow zone of clear haemolysis immediately 
around it and a wide zone of partial haemolysis about 8 to io tunes the diame- 
ter of the colony It so happened that when the colonies were fished from 
the oiigmal blood-agai culture to a fresh plate the diphtheroid bacillus and 
the double-zoned staphylococcus were streaked side by side After incubation 
this plate showed that on the side toward the diphtheroid bacillus the outer 
zone of the staphylococcus colonies was completely Hemolysed over an area 
very evidently under the influence of some diffusable substance or physical 
force emanating from the colonies of the diphtheroid bacillus Immediately 
around the diphtheroid colonies no change in the red cells was visible 

In older that this effect might he brought out more clearly a design was 
made on anothei plate by alternately dotting with the two cultures Photo- 
graphs of those plates show the effect produced by these two organisms when 
in juxtaposition (See Fig i ) It was found that control nonhaemolytic 
colonies of several othei species did not have this effect but this diphtheroid 
bacillus had the same effect on the outer zone of both haemolytic and non- 
haemolytic Bacillus wclclm If the staphylococcus was planted alone and incu- 
bated for twenty-foui houis and the bacillus was subsequently planted on the 
same plate, the same haemolysis of the outer zone took place Some months 
later in culturing a specimen of improperly prepared surgical catgut, two 
anaerobic oiganisms weie found which had exactly the same relationship to one 
another They were a double-zoned Hemolytic strain of Bacillus zvelchu and 
a non-haemolytic train of Bacillus soidclln The plate after anaerobic incuba- 
tion gave the same appeal ance as the two aerobic organisms gave before 

Later, a third example of the same phenomenon was observed when, from 
another specimen of catgut, a haemolytic strain of Bacillus wclclm and a 
haemolytic strain of Bacillus subtilis were found The Bacillus subtilis colony 
had a narrow zone of clear haemolysis about it and an outer zone of influence 
not visible until it came m contact with the outer zone of the haemolytic Bacillus 
wclclm colony which it completely Hemolysed (See Fig 2 ) 

In our recent study of the organisms in raw catgut we found two in- 
stances m which a combination of the organisms found m a single specimen 
of catgut produced a lethal effect when injected into an animal while the 
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oigamsms m pure cultme failed to do so In two other instances abscess and 
skin necrosis were similaily obtained by bacterial mixtures In two specimens 
of impiopeily stenhzed catgut we found a mixtuie of oigamsms which had a 
very prompt lethal effect on laboratoiy animals when injected together but 
in pure culture they were entirely nonpathogenic 30 These combinations will 
be studied further 

Weinberg 31 has stiessed the iole of bacterial syneigism m the etiology of 
acute appendicitis and has shown that ceitam combinations of the intestinal 
organisms are lethal in smaller doses than the puie cultuies themselves Oui 
own experience m our recent studies of pentonitis tends to confiim these 
findings 

PROGRESSIVE GANGRENE OF ABDOMINAL WALL 

In 1926, Dr Geoige E Bi ewer and the writer 32 leported a case of piogres- 
sive gangrene of the abdominal wall following the drainage of an appendiceal 
abscess The gangrene developed on the tenth post-operative day in the uppei 
half of the wound m the neighborhood of two letention sutures of silkworm 
gut The lesion was charactei lzed by an advancing zone of ledness and swell- 
ing merging centially into a purplish zone and then frank gangiene of the 
skin and subcutaneous tissue The lesion was extremely painful The gan- 
grene progressed slowly but steadily in spite of conservative methods of treat- 
ment which included opening the wound widely, the application of vanous 
antiseptics and the local removal of the gangrenous maigm It was only con- 
ti oiled after a very wide excision of the whole lesion, the incision being made 
in normal skin 3 to 4 centimetres beyond the outer margin of the led zone 
A bacteriologic study of the lesion levealed the presence of a microaerophilic 
nonhemolytic streptococcus m pure culture in the periphery This was ob- 
tained at first only by anaeiobic cultures In the gangrenous margin this or- 
ganism was associated with a hemolytic Staphylococcus aniens and a diph- 
theroid bacillus A series of experiments m animals seemed to indicate that 
the association of the microaerophilic streptococcus and the Staphylococcus 
aw eus was responsible for the lesion and that it was an example of bacterial 
symbiosis or synergism 

When Doctor Brewer reported this case at a meeting of the American 
Surgical Association m Detroit m 1926, 33 he described a previous similar case 
of his own and referred to similar cases reported by Cullen 34 and by Christo- 
pher 33 In the discussion of the case, Porter, Moschowitz, and also Clinton 
described cases from their own expei lence which had not been repoited Since 
that time Alexander, 30 Shipley, 37 Freeman, 3S Mayeda, 39 and Probstem and 
Seelig 40 have described it In the discussion of Freeman’s report, Horsley, 
Alexander and Ballm lef erred to cases which they had seen It may be that 
the cases reported by Brunstmg et al 49 belong m this group Altogether, 
eighteen or more cases of this disease have been reported In none of the 
other cases were anaerobic cultures made fiom the margin of the lesion 
and the organisms which were reported to have been found m the slough were 
heterogeneous 
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When refeience has been made to our report by later authors with the 

exception of Brunsting 49 some doubt has been expressed with regard to the 

syneigistic bacterial etiology of the disease suggested by our bactenologic 

study Clinically, however, the distinctive cases all behaved m the same way 

and weie charactei lzed by extreme pain and tenderness and a slowly spreading 

gangrene not yielding to repeated conservative operations but finally yielding 

to radical and extensive removal of the lesion [except two of the cases, which 

went on to a fatal termination] The disease may be said, therefore, to be a 

definite clinical entity 

J RECENT CASE 

In January of this vear a man of thirtv-fhe came to the Presbyterian Hospital com- 
plaining of a diffuse abdominal pain of two weeks’ duration On examination his abdomen 
showed slight tenderness over both lower quadrants with a mass that could be felt low 
down close to the mid-line slightly more on the right than on the left This was more 
readily felt by rectal examination Dr Richmond Moore, who was on call for emergen- 
cies, saw the patient and ad\ ised immediate surgical inten ention At operation an 
abscess was found in the pelvis containing 30 to 40 milliliters of thick, green pus The 
coils of the intestines were so matted together that it did not seem wise to explore ex- 
tensively The appendix region could not be found and the origin of the abscess could 
not be determined The abscess was drained by means of two cigarette drains and a 
large rubber tube The peritoneum and the posterior sheath were closed with continuous 
sutures of chromic catgut The anterior sheath was sutured with chromic mattress 
sutures and two silkworm-gut retention sutures were placed in the upper part of the 
wound On the day after operation the drains were soaked with exudate from the 
abscess Cultures from the exudate welded Bacilhs coh, Bacilhs zvclcliit and a non- 
hemolytic nucroaerophihc streptococcus On the third day post-operative a note was 
made on the chart to the effect that the wound was infected The cigarette drains and 
the tube were gradually shortened and removed On the eleventh day post-operative, it 
was observed that there was infection around the retention sutures and on the thirteenth 
day it was noted that “the wound had a carbuncular appearance” in the upper half J he 
retention sutures were removed but the swelling and necrosis continued to spread both 
right and left from the upper half of the wound Up to that time the patient had been 
a jovial, uncomplaining individual, but he then began to complain of intense pain which 
inci eased 111 severity and remained constantly present, aggravated b\ any movement or 
any manipulation His temperature did not rise His blood count was low but the 
local gangrenous process continued to spread in both directions in spite of what was 
thought to be adequate drainage of the margins b\ the remo\al of large pieces of 
necrotic tissue From dav to dav pieces of slough were cut awav but it continued to 
spread On the twenty -seventh day, upon my return from a vacation, I was asked to 
see the patient The appearance of the lesion at that time is well shown in Mr Feinberg’s 
drawing (See Fig 3 ) The lesion showed such a striking resemblance to the previous 
case of Doctor Brewer’s that the treatment which w>as successful in that instance was 
advised, namely, wide excision of the lesion and prompt application of antiseptic fluids 
(See Fig 4 ) This resulted in a prompt disappearance of the infection, the denuded 
area granulated over rapidlv and on the eleventh dav following this operation, the wound 
was covered with Thiersch grafts, which took nicely (See Fig 5 ) Epithelization 
was complete on the twelfth day, which was tvventv-four davs after the excision of the 
lesion and fifty -one dav s after the original operation 

BACTERIOLOGICAL STUDY 

Needless to say, I was delighted to have the opportunity of studying this 
interesting lesion again bacteriologically Inasmuch as the disease had spread 
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Fig 6 — Pure culture of the microaerophilic 
nonh emolytic streptococcus from the periphery 
of the lesion, cultured anaerobically on a blood 
agar plate 



Tig 8 — Lesion in a dog forty eight hours 
after injection Marked swelling and redness 
with early gangrene in the centre at the site 
of injection of 2 5 cubic centimetres of the 
culture of streptococcus mixed with 2 5 cubic 
centimetres of the culture of staphylococcus 
No swelling on either side at the site of 
injection of 5 cubic centimetres of pure cul 
tures of the streptococcus (X) and the staphy 
lococcus (O) 


Tig 7 — Mixed culture of the streptococcus 
and Staphylococcus aniens from the gangrenous 
margin Hie plate was incubated for twenty four 
hours anaerobtcaII> to permit the growth of the 
streptococcus (pin point colonies) and then for 
twenty four hours aerobically to permit further 
growth of the staphylococcus (large colonies) 



Fig 9 — The same as Tig 8 on the fifth 
day The gangrenous skin has separated XJn 
dermining and swelling of the surrounding skin 
persists 


970 



BACTERIAL SYNERGISM IN DISEASE PROCESSES 


in two dnections, it was possible to study each of these lesions separately 
Doctor Moore made an extensive excision of each lesion going approximately 
3 to 4 centimetres outside of the zone of redness Cultuies were taken at the 
incision lines and the excised plaques of skm and subcutaneous tissue were 
transferred to the laboiatoiy for examination The deep surfaces were seared 
as before and bits of tissue taken foi culture In each case the periphery of the 
lesion yielded the same mici oaerophihc nonhaemolytic streptococcus m pure 
culture while the gangrenous portion yielded this organism m conjunction with 



Fig io — Another dog on the fourth da> after injection in which the 
mixture (centre) caused an extensive gangiene and the staphylococcus alone 
produced an abscess (O) The streptococcus alone (X) was without effect 


a faintly nasmolytic Staphylococcus auicus (See Figs 6 and 7 ) Bacillus 
zvelclm and Bacillus coh, which had been present with the streptococcus m the 
first cultures of the peritoneal fluid, weie no longer present m a viable or cul- 
tivable state When the streptococcus and staphylococcus organisms were in- 
jected into animals as in the previous experiments, both m pure culture and m 
symbiosis, it was again found that the gangrenous lesion could be produced 
only when the two organisms were injected together, for twice the amount 
of each organism m pure cultuie failed to call forth the lesion As with the 
organisms from Doctor Brewer’s case, the streptococcus alone produced prac- 
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tically no leaction while the staphylococcus caused only a moderate swelling 
The lesion in dogs and guinea pigs is shown in Figs 8, 9, 10, 11 and 12 

Having confinned to the letter the findings in our previous case, it seemed 
to be woi th while to go f ai thei and try to find out something of the mechanism 
of the reaction A microscopic study of the lesion revealed the fact that there 
was an extensive fiagmentation of the dense subcuticular connective tissue 
and a heav) cellular infiltration of the subcutaneous fat There was no evi- 
dence of a thrombosis of blood-vessels The vessels were universally dilated 
and filled with blood with a large numbei of polymorphonuclear cells clinging 
to the walls From a moiphologic viewpoint it seemed evident that the gan- 
grene was due to a dnect action of some lytic substance on the tissue rather 
than to a cutting off of the blood supply Gram stains of the tissue revealed 
masses of Gram-positive cocci towaid the centie of the lesion and scattered 
01 ganisms 111 diplo form 01 m short chains out toward the periphery No 
amoebic were seen such as have been repoited in certain somewhat similar 
ulceiatne lesions 41 These cases were not studied for the presence of anaero- 
bic organisms It may be that they weie of synergistic bacterial etiology and 
were secondaiily contaminated or infected with amoebae Di F W O’Connor 
of om depaitment of tiopical diseases has confinned the absence of amoebae in 
our two cases 

In 0111 study we ha\e attempted to answer the following questions What 
w'as the source of these organisms? Have they any cultural peculiarities or 
biologic pioperties which will serve to demonstrate their synergism u; vitio ? 
Does one organism prepare the ground foi the othei, or must they work to- 
gether? Is the gangiene a phenomenon of sensitization? Can the lesion be 
produced by bacterial filtrates 01 by the filtrate of one organism acting as an 
adjuvant to the othei oiganism? Is the combination a specific one or will 
other combinations produce the same effect ? Can a similar effect be produced 
m certain organs or in tbe peritoneum as w'ell as m tbe skin? We have not 
answered all of these questions but present the results of our study as far 
as it has gone 

Inasmuch as the streptococcus w^as found m puie cultuie 111 the advancing 
zone of the lesion 111 both cases, it seems leasonable to suppose that it is of 
fundamental impoitance m the production of this paiticular lesion, or I might 
say these particular cases 

The microaeropluhc streptococcus is one of a group which occurs frequentlj in 
the human intestine and 111 peritoneal exudates It is usually missed unless careful 
anaerobic cultures are made In a recent bacteriologic study of a series of cases of peri- 
tonitis following perforation of the appendix or gut, we found tint intestinal streptococci 
form a large percentage of the bacterial flora of the peritoneal exudates 12 There are 
many species and varieties of streptococci in the intestine including the heat-resistant 
enterococci, the green and also the nonpignient-producing streptococci, true anaerobic 
streptococci, and a group of microaeropluhc streptococci which prefer an anaerobic 
environment and for the first cultivation must be obtained by anaerobic methods but after 
seieral transplantations on artificial media the) will grow on the aerobic plates as well 
From our peritoneal exudates we cultivated these organisms man) times and Weinberg 
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and his co-workers 31 found them m the contents of acutely inflamed appendices Several 
classifications of intestinal streptococci have been made recentlv for example, those 
by Alston 1,1 , and by Welch 1 *, and also by Dible 1 ”, which have not taken into account either 
these organisms or the strictly anaerobic streptococci Tissier 10 isolated an anaerobic 
streptococcus from a stool of a man with a putrid enteritis The anaerobic streptococci of 
gunshot wounds so frequently reported during the War were presumably of intestinal 
origin Prevot 1 ' has given one of the best summaries of the anaerobic streptococci 
analyzing the reports of previous workers and adding his own experiences He studied 
twentj -seven strains which he obtained from patients There were twelve cases of lung 
abscess, five of bronchiectasis, eight puerperal infections and two cases of appendicitis He 
divided them into three groups The first formed gas and produced a putrid odor Of these 
he had seven strains The second group were non-gas-forming and nonfetid, of which he 
had six strains The third group he called “anaerobies de predilection” of which he had 
fourteen strains The first two groups are strict anaerobes and the last are anaerobic on 
initial cultivation but after a number of artificial transpHntations acquire the ability to 
grow aerobically Because of this adaptabihtv this group has been given the name of 
Streptococcus cvohitus It occurred in all of the above-mentioned pathologic conditions 
The organisms which we have found m both of these cases evidently fall into this group 
They correspond to Prevot s description This organism was observed b> Graf and W ltt- 
neben in 1907 18 Prevot described its cultural characteristics He also stated that "most 
of the strains show no pathogenicity but a few will produce slight swelling when injected 
under the skin of guinea pigs and rabbits and occasionally produce pus so that we must 
consider it as a pvogemc organism Agglutinating antiserum may be produced and such 
a serum will agglutinate other strains of this group but not strictly anaerobic strepto- 
cocci ” Prevot did not mention the possible significance of this organism in symbiosis 

In Doctor Moore’s case and 111 Doctor Brewei’s case the streptococcus 
probably came fiom the intestine, enteied the peritoneum with a perforation of 
the appendix and contaminated the wound of the abdominal wall at the time 
of operation In neither case was the Staphylococcus aniens there in the first 
cultures It is seldom found 111 peritoneal exudates It was piobably intro- 
duced either at the time of opeiation or afteiwaid, possibl}' dropping from the 
air onto the sterile field m the opeiatmg room It is fiequently found in wound 
infections following clean operations The rarity of the gangrenous lesion 
among so many drained cases of pentomtis is piobably due to the necessity 
for the coincidence of these two oigamsms The tension of the silkworm-gut 
retention sutures may have played a pait in the establishment of the infection 

We tested the fermentation reactions of these organisms m pure cultuie 
and in symbiosis but were not able to determine any function of the pair not 
performed by one of them The streptococcus fermented dextrose, lactose, 
sacchaiose and salicm but not manmte The staphylococcus fermented the 
first three and manmte but not salicm Both are acid formers and neither 
is a gas former The effect on gelatin, milk and Loeffer’s coagulated blood 
serum likewise showed no synergistic action Both liquefied gelatin and 
coagulated milk with a retraction of the clot Loefter’s serum w r as not lique- 
fied Digestion of piotem, fat and caibohydrate similarly failed to point the 
way to any syneigistic enzyme action as far as our limited tests were con- 
cerned We found that the lesion could be produced only when the organ- 
isms were injected together — either having growm together overnight or having 
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been mixed together just before injection If they were injected separately 
even in close juxtaposition the association was not close enough and sufficient 
mingling did not take place to produce the lesion If one organism was injected 
alone and the other oiganism was injected at the same site on the next day 
we could never pioduce the lesion Whethei this was due to the fact that a 
large proportion of the original injection had been removed or a protective 
mechanism had been called foith by the fiist injection to withstand the on- 
slaught of the combination we have not yet determined It cannot be said, 
therefore, that one oiganism piepaies the ground foi the other to produce 
the gangrenous effect 

Filtrates from these oigamsms did not produce this lesion even when a 
few organisms are present, as m the centrifuged supernatant fluids of cultures 
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Fig 14 — Xnj ptctures of the lungs of the rabbits (after removal) into which the infected 
barium and agar emboli were injected twenty five days previously P — Streptococcus alone — ver> 
small lesion in one lung F — Staphylococcus alone — moderate lesions 111 both lungs PF — Symbiosis 
with half the dose of each organism — eatensive lesions in both lungs 

and the filtrate of one with the whole culture of the other did not pioduce 
gangrene although the swelling was somewhat more pronounced than with 
the pure culture alone 

Certain other staphylococci with the streptococcus will sometimes produce 
the lesion so that the staphylococcus is not specific (See Fig 12) None of 
the control staphylococci, however, pioduced as extensive a lesion as the or- 
ganism cultured from the patient m question When the lesion is produced 
by injecting a combination of the two organisms and the control injections of 
the pure cultures are 111 close pioxinnty, the margin of the area receiving the 
staphylococcus injection toward the central lesion will take on the gangrenous 
appearance but the corresponding margin of the aiea receiving the strepto- 
coccus will not be affected It may be that m the combined lesion the strepto- 
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cocci spread more widely than the staphylococci and leach the site of the 
staphylococcus injection in sufficient concentiation to pioduce the lesion Or 
it may be that it takes a smaller dose of the streptococcus to activate the 
staphylococcus than vice vcisa This effect is shown m Fig 13 

When doses which are adequate to produce the lesion m the skin were in- 
jected into the peritoneum of guinea pigs, there was no evidence of disease 
The peritoneum was able to take care of laige numbers of bacteria in a free 
bi oth cultui e but when the culture was incorporated with barium in a cylinder 
of agar, the combination of the streptococcus and staphylococcus caused a 
piogressive loss of weight, resulting in death in four days The staphylococcus 
alone with a double dose resulted 111 death two days aftei the combination but 
without showing any illness the day befoie death The streptococcus alone 
pioduced no ill effects whatsoever 

The fact that this type of sti eptococcus is so frequently found in lung 
abscesses led us to attempt to produce this lesion in animals A suspension of 
equal parts of barium sulphate and 2 pei cent melted agar was sterilized by 
boiling and then cooled to 40° C This suspension was poured into three small 
bottles and the cultures of streptococcus and staphylococcus were then added 
separately and together The mixture of staphylococcus and streptococcus con- 
tained half of the number of each organism which was used m the pure cul- 
tures After thoroughly mixing the cultures with the barium and agar it was 
allowed to solidify With a large syringe needle a cylinder was then cut about 
25 millimetres in length andT 5 millimetres in diameter To asceitam its pres- 
ence in the needle, it was first expelled into a stenle dish and then sucked up 
into the needle again With a small amount of saline in the syringe these plugs 
were then injected into the jugular veins of thiee rabbits X-rays showed 
that although they broke up to some extent in passing tin ough the heart they 
generally were caught in one or both lowei lobes X-rays of the lungs were 
then taken at intervals of two to three days Five days after injection, the 
rabbit which received the mixture of oigamsms began to lose weight and the 
X-ray film showed an infiltration of the lungs around the infected emboli 
This rabbit continued to lose weight while the others appeared noimal Later 
X-rays showed piogression of the lesion in both lungs After fifteen days, 
however, the X-ray of the rabbit receiving staphylococcus alone showed in- 
filtration around the emboli The animals were then sacrificed and the lungs 
were removed All three showed adhesions of the lung to the diaphragm in 
the region of the emboli The sti eptococcus embolus pioduced only an 
infarct The staphylococcus alone produced a pneumonitis involving the 
lower third of both lungs The combination of oigamsms resulted m a much 
more extensive involvement — at least three-quarters of both lungs being con- 
solidated This study will be earned furthei but these experiments suggest 
that in the lungs also these organisms have some adjuvant action upon one 
another 

DISCUSSION 

In connection with the two cases of progressive gangrene of the abdomi- 
nal wall, these points should be emphasized Both occurred following 
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the chamage of a pentoneal abscess, presumably of appendiceal ongin 
In both, the streptococcus was present m the fii st cultures In both cases the 
pentoneal infection took caie of itself In both the gangrene developed m 
the region of silkworm-gut retention sutuies Both complained bitteily of 
the pam associated with the lesion In both, conservative treatment failed to 
check the pi ogress of the disease Both recoveied promptly after the wide 
excision of the lesion In both instances the nucroaeropluhc sti eptococcus 
(anaerobic by preference) was found m pure culture fai out m lelatively 
normal tissues and m the led zone beyond the gangrene In both cases the 
gangrenous tissue contained both the sti eptococcus and the staphylococcus 
Practically identical results weie obtained when the oigamsms from these two 
cases were injected into expenmental animals These facts would seem to 
indicate that these oigamsms weie lesponsible for the lesion and suggest that 
m similar cases they may be found again It is hoped that attempts will be 
made to confirm these findings m othei cases 

These facts also indicate the nnpoitance of making anaeiobic cultures in 
all cases with peritoneal exudate If seemingly anaeiobic streptococci are 
found, this lesion should be watched foi It is possible that the organisms 
would not have gained a foothold m the wound, if it had not been partially 
closed with retention sutures at the original opeiation The possibility of the 
development of this type of infection must be considered another leason why 
the skm and subcutaneous tissues should be left widely open after diamage 
of an mtraperitoneal abscess If such a lesion develops, wide excision is in- 
dicated to bring about prompt relief and to prevent further destruction of the 
abdominal wall 

The fact that these organisms have an adjuvant action upon one another 
seems to be confirmed by the animal expemnents The natme of this phe- 
nomenon has not been clearly shown and wall have to avrait further experi- 
mentation The results of our study so far seem to indicate that one organism 
does not initiate a process which the other completes at a latei tune as is the 
case with a combination of pioteolytic and saccharolytic organisms Our 
study indicates rather that it is necessary for them to be glow mg together in- 
timately and that the pioduct which is the cause of the gangrene is made by 
the action of one organism on some intermediate product of metabolism pio- 
duced by the other, as is the case with certain combinations of fermentative 
bacteria 

Haemolytic synergism as illustrated by the two oigamsms isolated from the 
case of chronic empyema may have been of minor significance m the illness 
from which the patient suffered but its occurrence is suggestive of the possi- 
bility of the synergistic effects of mixed infections which are not so ob- 
viously demonstrated 

The lethal action m laboiatory animals of mixed cultuies found in raw r and 
insufficiently sterilized catgut, which could not be duplicated by puie cultures 
of those organisms, indicates clearly that we must not be content merely with 
the destruction of the so-called pathogenic bacteria m catgut, but all species 
without regard to their intrinsic pathogenicity In such toxins w r e may find the 
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explanation of the profound toxaemia of some cases of intestinal obstruction 
and certain cases of peritonitis which toxaemia may be absent in other cases, 
apparently similarly obstructed or with an equally extensive peritonitis 

The production of a skin lesion with doses which are well tolerated by the 
peritoneum may be explained by the relative speed of absorption from those 
two tissues or a special predilection of the staphylococcus and streptococcus for 
the skm and subcutaneous tissues The production of disease within the peri- 
toneum with much smaller doses when contained in an agar plug is consistent 
with the former hypothesis 

The production of hsematoporphyrin in lung abscesses and urobilin in the 
intestine by the combined action of bacteria are again indices of other possible 
reactions which cannot be so easily demonstrated but which may be much more 
significant as factors m disease 

When two or more organisms are associated in the production of a disease 
process m man, they are in symbiosis with one another but are parasitic with 
respect to the man The fact that they produce the disease m combination 
when they cannot do it alone suggests that their association is of mutual benefit 
to them while it is harmful to the common host 

Clinically it has been observed repeatedly that mixed infections are usually 
worse than infections with a single species, for example — tendon-sheath in- 
fections with streptococcus and staphylococcus and tuberculosis with pyogenic 
empyema, arthritis or lymphadenitis We recently observed m our post- 
operative wound infections following clean operations that the majority of 
serious infections yielded more than one species of organism wdnle the ma- 
jority of trivial cases yielded a single organism Human bites frequently pro- 
duce alarming and serious infections when the only organisms which can be 
obtained on culture are nonpathogemc in pure culture The complications of 
measles and whooping cough with their “secondary invasion” of other organ- 
isms (particularly streptococci) might well be studied fiom a symbiotic view- 
point These clinical observations have been common but very little study 
has been made to determine whether they represent a summation of effects or 
synergistic phenomena 

SUMMARY 

We have tried to emphasize the importance of symbiosis in various 
processes of life 

We have given some illustrations of the synergistic action of bacteria m 
certain m viti o experiments in the laboratory which may have no clinical sig- 
nificance but which indicate the possibility of other synergistic effects which 
may not be so easily demonstrated but which are significant m disease processes 

We have reviewed the synergistic diseases and the disease processes which 
have been observed by othei authois and have added certain observations of 
our own, namely 

(i) The haemolytic synergism of two organisms found m the exudate m a 
case of chronic empyema 
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(2) The lethal effect in experimental animals of a mixed culture of or- 
ganisms found in unsterile catgut which could not be produced by the same 
organisms m pure culture 

(3) The adjuvant action of oigamsms found m cases of peritonitis demon- 
stiated by the production of death with small fractions of minimal lethal doses 
of these organisms when injected togethei 

(4) The almost exact duplication of bacteriologic findings in two cases 
of progressive gangiene of the abdominal wall following the drainage of a 
pentoneal abscess These cases both yielded a microaerophihc streptococcus 
and a Staphylococcus aniens capable of producing a gangrene of the skin and 
subcutaneous tissues, when injected together into expenmental animals, while 
the pure cultures failed to produce the lesion 

(5) The adjuvant action of these same organisms when injected into the 
peritoneum and lung undei certain conditions 

CONCLUSIONS 

Certain bacteria have a syneigistic function in the production of certain 
types of disease 01 symptoms of disease 

This synergistic action should always be kept in mind in studying disease 
piocesses involving tissues, oigans, or systems in which mixtures of oigan- 
isms are frequently or occasionally found 
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SPINA BIFIDA 

A CLINIC VL STUDT WITH A REPORT OF TWELVE PERSONAL CASES 

By William T Coughlin, M D 
or St Lotjis, Mo 

The successful repair of any serious congenital defect in the new-born 
ordinarily carries with it its own reward To feel that one has overcome a 
defect of nature on behalf of an unfortunate infant should beget a gratifying 
self-satisfaction With regard to most of the operable congenital defects this 
is true, but in the case of spina bifida, my personal experience has not always 
been entirely satisfactory Although the operations have all been techni- 
cally successful, there are some among those patients who, it seems to me now, 
would have been better left unoperated upon That a single case of paralysis 
of bladder and rectum m the new-born, associated with myelocele of any 
variety, has ever been cured by operation is not likely A somewhat extensive 
reading of the literature has only strengthened this opinion And since it 
is highly probable that all such paralyses are due to defective cord develop- 
ment, any cure by operation is not likely in future Therefore, the author, 
with regard to these babies, like the first surgeon pioneers in this field, von 
Recklinghausen and Hildebrand, feels that it is better to leave them unoper- 
ated upon 

The incidence of spina bifida is usually placed at about one in each 
thousand births Harrar, in 1916, found fifty-nine cases in 91,600 at the 
New York Lying-in Hospital The report of the London Clinical Society’s 
Committee for the study of spina bifida in 1885 gives twenty-two in 22,293 
births at the Paris Matermte In an examination of pathologic embryos, Mall 
found it twelve times in 163 and Panum thirty-eight in 404 From this 
Mall deduces that for each case which goes to term at least five are aborted 

The condition is said to have been named by Tulpius (Ranke) 111 1641, 
but it was not until the early years of last century that it became of much 
scientific interest The younger Saint-Hilaire, in 1832, described it and refers 
to the various types, even the rare anterior variety and the syringo-myelocele 
In fact, he insists that the name spina bifida can be conectly applied only to 
those of the anterior variety The name “fissure spinale” he gave to the 
usual varieties He refers to it as an arrest of development similar to anen- 
cephalus, describes the usual accompanying deformities and discusses the dif- 
ferent varieties and their most common sites Cruveilhier (1849) refers to 
it as “une hernie aqueuse” sometimes containing the cord in the sac He 
asserted it was not due to hydrocephalus, which it often accompanied, they 
were both due to a common cause — “hydropsie ” Forster (1861) made certain 
observations, and Rindfleisch (1863) discusses the condition, especially the 
anterior variety He argued that this was a consequence of the failure of 
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the arches to unite and due to muscle pull Ranke (1878) treated the sub- 
ject at length He deplored the fact that his colleagues had failed to give 
proper credit to the French and especially to Cruveilhier Ecker, in 1880, 
studied a four-millimetre embryo with a wide-open sulcus Tourneux and 
Martin (1881) published a microscopic study of ten cases (one an embryo 
of eight millimetres) They described sub-arachnoid pockets and the rela- 
tions of the spinal ganglia, and traced the cord to the roof of the sac They 
credit Bevalet (1857) with the observation of the transverse arrangement of 
the nerves of the cauda when this region is affected Cleland (1883) gives 
a quite detailed study of nine specimens The interest in the subject m 
England led to the appointment of a commission for its study by the London 
Clinical Society in 1882 This commission made its report in 1885, and 
that year also there appeared a lecture by Humphrey — illustrated with speci- 
mens from the Hunterian Museum On reading this one feels that with regard 
to its pathology, all that has been added since is the nomenclature, and this 
was given us by von Recklinghausen (1886) 

As to the particular cause of the condition, we are still ignorant Panum (1878), 
Dareste and Fere (1893), and Morgan (1909), by variations of temperature, trauma, 
chemicals or position, produced certain deformities 111 chicks, among others, spina bifida 
Mall was of the opinion some malformations were hereditary and others produced in a 
mechanical way, and Baldwin (1915) claimed to be able to produce spina bifida at will 
by the use of the violet ray On reading the article, I think it is a bifurcation of the 
spine rather than the surgical condition known as spina bifida he has so produced 

Ranson makes the statement that the neural groove is the most conspicuous part of 
a 2 4-millimetre embrj o, and the following facts seem to have been agreed upon by 
embryologists for so long they are no longer questioned The neural groove closes b> 
the approximation of its walls — all but its very bottom is thus obliterated This part 
becomes an epithelium-lined tube and from it is developed the central nervous system 
The closure of the tube begins in the cer vico-dorsal region and progresses caudad and 
cephalad By the end of the third week the groove has disappeared, but two openings 
— the neuropore towards the cephalic end, and the caudopore towards the caudal end — 
remain open for some time longer The vertebral arches should unite and form a 
canal for the cord by the end of the eleventh week Until the end of the third month, 
cord and spinal column are equal in length and rate of growth From this time on 
the column lengthens faster than the cord The anterior ends of the cord and spine 
being fixed at the head level, the lower end of the spine grows away from the cord, so 
that at birth the end of the cord comes to about the level of the third lumbar 

But just why union of the edges of the neural groove should fail in part or entirely 
as so happens in spina bifida is no better known now than it was in the time of Saint- 
Hilaire Cases are recorded wherein the vertebral bodies are cleft, half-developed, and 
absent entirely and these deformities have not ah\ays been accompanied by a defect 
dorsal to the central canal of the cord To a dorsal cleft the name spina bifida will refer in 
this article, although the French name, spinal fissure, might perhaps be more appropriate 

The defect, as one would suppose, is more common in the regions where normally 
union of the neural groove is latest, namely, toward the ends of the spine Moore studied 
all those in the Surgeon General’s index up to 1905 and found 86 per cent lumbar or 
lower, 9^4 per cent cervical and the remainder (4^2 per cent ) dorsal 

When the cleft reaches from the skm to the central canal of the cord, 
the more or less “opened-out” cord usually appears as a reddish strip from 
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one to two centimetres wide and of variable length lying in the centre of the 
hack This strip is not covered by the normal surface epithelium It has a 
moist granular appearance and flakes of fibrin or inspissated mucoid, or even 
crust-like plaques may he seen on it Microscopic examination reveals 
columnar or cylindric epithelium, unless this has been rubbed ofif or ulcerated 
Clear fluid veils slowly up from its centre only if the cord is cleft to the 
canal Around the margin of this red strip, the surface is covered usually 
by a thm, pearl-gray, scar-like pellicle This usually thickens as it passes 
outward — may become quite hard and scar-hke — and joins the normal skin 
abruptly There may be no tumor at all, the surface may even be depressed, 
gioove-like, but most often this whole abnormally covered area, with the 
adjacent healthy skin, protrudes moie or less, depending on the tension of 
the subjacent cerebrospinal fluid in the arachnoid space When a tumor 
exists in such a case, it is never pedunculated but always has a wide base 

The above type of spina bifida without tumor has been called myelocele, 
and with tumor, myelocystocele It would simplify matters to refer to them 
as plane and cystic myelocele In all these cases it is highly probable there 
will be accompanying paralyses Such paralyses are due to lack of develop- 
ment of the cord centres and not to the cord’s position, and they are therefore, 
not likely to be benefited by operation Or the failure of union of the sulcus 
may reach from the surface of the body to the cord only, involving the arach- 
noid or pia or both In such, the cord is found m the sac where it usually 
adheres to the roof and sometimes tei inmates in it (Cases I, II, and XII ) 
This type is called the myelomeningocele The surface of such a tumor 
may or may not be entirely coveied with epithelium — a granulating area or 
several— may exist along its summit, and the same thm pearl-gray coat seen 
in the myelocele is sometimes found It is not usual but it does happen, that 
the normal skin may cover a tumor of this type, i c , a cystic tumor containing 
the cord The coid is not always attached to the roof, but may lie free in 
the sac 

A structure much resembling cord in gross appearance, except that it has 
no nerve roots attached to it, is sometimes seen in this form of tumor One end 
of it is attached to the coid, the other to the roof of the sac, which it causes 
to dimple in It has been found in the dorsal region (Case VII), and in the 
lumbosacral region (Case X) When found in the lumbosacral variety, it 
may contain a canal continuous with that of the spinal cord and open out on 
the roof so as to look like a myelocele These processes were first noticed by 
Forster On section they are found to contain nervous tissue toward the 
inner end, and skin elements toward the outer — or they may retain the 
nervous elements throughout Those found along the continuity of the 
cord are probably remains of the fused but unabsorbed walls of the neural 
groove at that level Those occurring as a continuation of the cord represent 
the lower coccygeal segments of the embryonic cord which should have 
lemained only as the filum ternunale If such a process is canalized through- 
out, cerebrospinal fluid is discharged at the summit of the tumor This and 
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the surface appeal ance may give rise to the diagnosis of myelocele with 
refusal of operation — a serious mistake 

When the cord is attached to the loof m any way, traction is made on the 
cord as the column lengthens This may produce paralyses of various kinds 
although cord and neives aie quite normally developed 

Syringomyelocele, the form wherein the tumor is due to the protrusion of 
a portion of the cord distended by the accumulation of fluid within the spinal 
canal at that level, I have not yet seen 

The simple protrusion of meninges — meningocele — m which the defect is 
one of development of the arches of the vertebra;, offers no difficulty They 
are usually entuely covered with normal skin and pedunculated Usually not 
more than two arches are involved I do not believe it is possible to be 
certain it is merely a meningocele until the sac is opened 

Von Recklinghausen insisted that m eveiy spina bifida there existed a 
dural defect This has been so m ours, but there has always been more than 
enough dura to close the defect 

When the abnormality presents a tiough-hke depiession covered with 
what looks like mucosa or granulation tissue, and from the centre of which 
clear fluid wells up, one cannot be certain that this is a myelocele, and the 
reddish area, the opened-out cord (See Case XI ) This is an important 
fact and not generally known, hence, I lepeat it When, however, such a 
tumor appears above the lower lumbar region, I believe the diagnosis of 
myelocele is warranted 

A dimpling of the surface of the tumor is strong evidence of the presence 
of the cord within the sac, but it is not a certain sign thereof Nor is the 
observance by tiansillummation of coid-hke structure within the sac a certain 
diagnostic sign One must look inside to be certain 

But it is not the presence alone of the cord which is important, rathei is 
it the extent and cause of the accompanying paralysis which concern us most 
The paralysis may involve only one muscle group or a part of a group — it is 
often total paiaplegia It is a flaccid paralysis The uninvolved muscles draw 
the joints into abnoimal positions Thus, club-foot, dislocated lnp, etc , may 
be pioduced One should test foi sensoiy paialyses as well, they usually 
co-exist 

As has been said, vaiious paralyses may exist even though tbe cold be 
normally developed and what looks like a myelocele may be unaccompanied by 
paralysis (Case XI ) The pressute oi traction of abnormal bands 01 strands 
of arachnoid may be sufficient to prevent normal cord function That this is 
so m spma bifida occulta, no one any longer denies 

How then is one to deteinune the cause of an existing paialysis ? In 
order to make a correct prognosis the cause of the paralysis must be known 
It seems to me that (excepting the myeloceles above the lower lumbar 
region) there is no known ceitam way of determining the cause of a paralysis 
m the presence of a closed sac — the surgeon must first see the interior of 
such a sac and examine the cord, nerves and membranes 
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A properly developed cord may not function because of traction, etc 
Such a cord carefully released and restored to its bed may possibly function 
normally I have found no well-authenticated case, but improvement has 
been noted But an “opened-out” cord in the roof of the sac is another 
matter Such a cord is not normally developed and the operation for its 
replacement m the canal (it can be successfully accomplished, see Cases IV, 
V and IX) must necessarily traumatize it and still moie curtail its function 
Therefore, to expect to benefit an existing paralysis by operation in the case 
of myelocele, plane or cystic, is a vam hope 

A paralysis of both legs or of one may be a great handicap None the 
less, one may live a very worthwhile, and even a happy life, whether viewed 
from his own standpoint or that of his associates 

A paralysis of bowel and bladder, however, that causes incontinence of 
faeces and urine, is a far different condition This practically condemns the 
patient to a life of ostracism which begins when he reaches school age and 
lasts the remainder of his life Paralysis of both sphincters — anal and 
vesical — may occur with only very slight paralysis elsewhere (Case I ) It is 
conceivable that they alone may be paralyzed 

The absence of the anal reflex is a constant clinical sign of paralysis of 
the anal sphincter, but the reflex may be absent because of sensory paralysis 
alone However, a paralyzed sphincter gapes and has a loose feel to the 
examining finger 

No one, so far as I can learn, has yet reported a single case wherein a 
congenital paralysis of bowel or bladder was cured by operation for spina 
bifida The history of Case II would seem to contradict this, but it will 
be seen that although the statement is made that “the bowel moves con- 
stantly,” it is also stated that “anal reflex is present ” This child still has a 
weak sphincter, but has not incontinence — and I think he never had 

Coffey has done a great deal toward the perfection of a technic for the 
successful transplantation of the ureters into the bowel Such an operation 
in the presence of a paralyzed sphincter am would likely not improve the 
patient’s condition 

For a paralyzed anal sphincter alone, a sigmoidostomy properly pei formed 
ameliorates the condition of the patient Unfortunately, m spina bifida the 
paralysis of sphincter am is not likely to occur without accompanying vesical 
paialysis In such a case a sigmoidostomy following 01 followed by aecal 
or sigmoid implantation of ureters would probably not improve matters 

For a paralyzed vesical sphincter alone, however, Coffey’s operation seems 
to be the best so far developed 

In spina bifida, to operate or not to operate is the question one must 
decide Will it be better undei all circumstances to operate than to leave 
the case to nature ? 

What will happen to those left unoperated upon ? The patient with 
spina bifida of the myelocele or myelocystocele variety, if left alone, will 
most likely soon die If there is leakage of cerebrospinal fluid, meningitis 
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will soon ensue When the covering of the sac of a meningomyelocele is 
thin, it very likely will become ruptured as soon as the child begins to cieep 
about, if not before 

The patient having meningocele covered with normal skm may grow 
up to adult life One was exhibited some years ago before the St Louis 
Medical Society by Doctor Jonas Such a thing is not common 

In 1913, Froehch came to the conclusion that the operative mortality 
was so high (64 per cent in his study) it was better to counsel non- 
interference, as he found it only 29 per cent in the non-opeiated Cutler 
(1924) reports sixty-five operations on selected cases at the Children’s Hos- 
pital, Boston, and found the mortality to be 47 65 per cent Moore collected 
and studied all the cases on file in the Surgeon General’s index fiom 1S13 to 
1905 The average mortality of the operated cases — 385 — was 27 per cent 
He found the mortality 35 per cent for those m the first months, but in 
those of five years or more the mortality was 47 per cent Harrar (1916) 
reported thirty-four cases with sixteen deaths (47 per cent ) Romanis 
and Mitchmer (1929) advise that “cases which seem on the point of ruptuung 
should be operated upon at once — others are best left alone ” Homans gives 
50 per cent as the mortality My own experience is that if the case comes 
to the pi op a kind of operation eaily enough, the question of operative 
mortality can be ignored entirely 

The presence of hydrocephalus is said to contra-indicate operation There 
were three which showed signs of the condition Since operation, one of 
these has died of it (Case IX), one is aleit mentally, but hydrocephalic (Case 
V) and one we could not trace (Case XII) 

It is my opinion that any case not having vesical and rectal paralysis 
should be operated upon I also believe that the best tune to operate is as 
soon as one can get the baby Babies under three days — or even a week 
old — do not shock so much as when they are older Furthermore, the head- 
down position is still natural to most of them, and it is to be maintained 
for some length of time 

There are many different types of operation I believe that there are 
certain details which make for low mortality 

The position of the patient during operation and afterward I regard as of 
the utmost importance Abbe, in 1893, was the first to stress this point 
Von Bergmann, m 1899, emphasized it, saying that he always operated with 
the child’s head well down lest sudden change in the inti acranial tension inter- 
fere with brain metabolism He also kept the child on its side with the head 
low afterward — “on no account must the position be changed ” W Bab- 
cock has also urged its importance 

I feel sure the loss of even a little spinal fluid at operation or afterward 
might easily cause death m certain cases Not only have all those reported 
here been operated upon in this position (Fig 1) but all have been kept 111 
this position for at least six days — for at least two days after cerebrospinal 
fluid has stopped draining 
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Prevention of contamination both during and after operation, I feel, is 
helped somewhat by the rubber dam of Eastman He sewed it to the skm 
I have applied it with rubber cement and it is kept on for days Von 
Bergmann covered all with collodion dressing 

The length or duration of the operation is important Nothing should 
be done that is not necessary The first step should be an incision into the 
sac This is for the purpose of making the diagnosis exact and complete 
Such incision should be longitudinal, near the antenor end of the tumor, and 
i 5 to 2 centimetres from the mid-lme This will not injure cord nor 
nerve roots After opening the sac one can quickly determine the site of 
cord or neives if either be present In furthei pi ogress of the operation 



Fig i — Position during operation and for some dajs afterwards A — Rubber sheet 

fastened to the skm with rubber cement 


he now knows at least where not to cut If nerves pierce the sac wall they 
course through the tissue between skm and sac on their way to their respective 
foramina of escape, and may be cut if one is not aware of this I do not 
know whether it would make any difference if they were cut 

An elliptical incision (Harmer), its long axis transverse, is the kind 
I prefer It is just of such a width as will conserve as much as possible of 
the normal skin to facilitate closure It has the advantages that, when closed 
the deep and superficial sutures are not in the same plane, and leakage of 
cerebrospinal fluid is not so likely, and also the edges are better supplied 
with blood than are those of a vertical incision Beginning at the angles, the 
skin and fat are carefully reflected until the pedicle or base of the sac is 
reached (Fig 3), taking especial caie when exposing the caudal aspect of 
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this, that nerves leaving the sac are not severed The redundant part of the 
sac is cut away, leaving just enough so that closure may be without tension 
The cord may have its tip (Cases I and II) 01 a portion of its dorsal aspect, 
or the filum terminale (Case XI) adherent to the roof If such is the case, 
and the coicl be noimal, a careful separation of the ovei lying covering — it 
may be but a thin layer of squamous epithelium — must be made Obviously, 
it will not do to leturn epideim to the canal with the cord The embryonal 
remnants ( ? ) found m Cases VII and X were at first sight thought to be 
cord and were attached to both coicl and roof of sac 

If the cold be “open” and foimmg pait of the wall of the sac, it is pos- 
sible of successful restoration to its bed, although Keiller and others deny 
this (Cases IV, V, and IX ) The “raw” surface must be sterilized and, 
if epithelium covers it, this must be removed One must bear m mind, how- 
ever, that most likely this cannot be done without further injuring what is 
piactically always a defectively developed cord I have sterilized such a 
spot with the actual cauteiy (Cases IV and V) but it causes too much destruc- 
tion Later I sterilized the stuface with i per cent mercurochrome twice 
daily for several days previously (Case IX), then shaved off a thin layer 
under a stream of saline, using a veiy sharp knife The surface has never 
bled seriously When cord and nerves have been leturned to the canal and 
the redundant sac cut away, the sac is closed transveisely with a continuous 
plain No oo catgut suture — “serosa to serosa ” This suture line is less likely 
to adhere to the coid if it is transverse 

Some have advised reconstruction of the bony canal Osteoplastic flaps 
have been raised from the ilium and from the spine itself — Dollmger, von 
Bayer, Bobroff, Hildebrand, et al Such procedure lengthens the operation, 
increases the tiauma and produces much shock, and when completed is 
unnecessary The cases do quite well with a simple turning of a flap of 
the lumbar fascia, and some do as well without any flap at all (Case I ) I 
use the double flap of von Bayer cut as shown m Fig 4, and turned backward 
and inward, one falling over the other — one suture is enough to hold them 
The closure of the wound is then made transversely When the defect is 
very large, an incision is made across the back parallel with the upper edge 
of the defect, of equal length with it and at least three inches from it (Fig 
5 ) The skin and underlying fat between the defect and this incision are now 
carefully raised up from the deep fascia This gives a flap attached at 
both ends — flap of Celsus ( ? ) — which slides easily down and is sutured to 
the lower edge of the defect It is sometimes necessary to make the parallel 
incision longer at each end, so that the flap can be brought down without 
tension One can gam something by undercutting the lower edge of the 
defect, but I try to manage so as to have the superficial suture line well 
below that of the closed sac The upper wound is now a defect, which is 
allowed to heal by granulation, dusting it with bismuth subiodide powder 
and laying a piece of rubber dam or oiled silk on it 
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Tig 2 — -The tumor is excised transversely saving as much of the normal shin Tig 3 — The shin and fat are lifted up from the edges 

as possible The aitist has made the long axis relatively too short toward the centre, taking care to avoid cutting nerves that 

he on the outside of the pedicle They are sometimes found 
below and laterally 
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The patient is kept constantly in the head-down position for the next 
six or seven days The wound is dressed daily and the sutures carefully 
inspected and removed at the first sign of irritation If closed without tension 
on the suture line, healing will be firm within a week In no case does 
cerebrospinal fluid escape through the suture line, but it is not unusual foi 
it to escape under the flap up toward the defect — not much, after the first 
week 



Fig 4 — Two flaps of lumbar fascia, of appropriate length and width, the base of each 
toward the mid line and close to the defect, are turned over backwards, the one to overlap the 
other One suture is enough to hold them together 


In none of the cases have I made any attempt to construct an osteoplastic 
flap and in none is theie a recurrence of the condition 

Case I — St John’s Hospital, Gen No 406, admitted November 8, 1920 Referred bj 
Dr K C Spain An apparently healthy boy two dajs old The parents are health} 
Americans of English stock There are four other children m the family, all normal 
and healthy No history of any deformities in the family No history of lues Was- 
sermann, negative 

There is a tumor m the mid-line of the back in the lumbar region, just above the 
sacrum It is somewhat hemispherical m shape and about 5 by 4 by 2 centimetres It is 

991 



WILLIAM T COUGHLIN 


“dimpled” at the summit, and from the edge of the dimple through a small opening, 
clear fluid is exuding drop by drop The tumor, for one-third the distance from this 
dimple to the base, is covered with a thin, pinkish-gray, dry membrane which is con- 
tinuous with the normal skin, which covers the lower two-tlurds of the tumor 

Doctor Spain informed me that at delivery, the tumor was tense and glistening 
and that there then was no leakage, and that twelve hours later the sac was leaking 
and wrinkled instead of tense When first seen by me, the day before operation, the 
tumor was only moderately distended, its surface was soiled with recent faces, and the 
clear fluid referred to was issuing from the opening at the edge of the dimple at the 
rate of about twenty drops per minute The dimpled or puckered part had an ulcerated 
or raw appearance There is an increased redness in the pinkish pellicle at the edge 
of the opening and the exudate on the raw surface looks like pus When the baby cries 
the tumor increases in size, and the fluid flows faster F-eces and urine escape from 
time to time The anus seems open — it is certainly not drawn in and puckered in the 
normal way The limbs are kept in strong flexion, and the baby seems to move them 
voluntarily 

Operation was performed when the child was approximately sixty -six hours old 
The baby was held in face-down, head-down position, its feet and legs drawn downward 
over the end of the table, so that the axis of the body was at about forty -five or fifty 
degrees with the horizon, and the axis of the thighs at right angles (or less) with that 
of the body Ether w'as given on the open mask The field was sterilized with half- 
strength tincture of iodine, removed with 95 per cent alcohol The Percy cautery at a 
black heat was lightly applied to the edge of the opening in the pellicle, and to the 
raw surface 111 the dimple, and aga 11 tincture of iodine was applied over the burned 
area, and round about over the tumor 

The tumor was removed by a transverse excision, elliptical, cutting through the skin 
covering the tumor half-way between summit and base Sac and skin attached to it 
were removed Some nerves were cut, as they lay imbedded in the sac wall The 
cord was attached near its end to the dimple in the summit of the sac, and on cutting 
it free, it bled rather freelv from a single vessel This was ligated, and the opening 
in the dura (’) closed transversely , serosa to serosa, with continuous plain No 00 catgut 
The defect was about two inches wide at its middle A transverse incision was 
made through skin and subcutaneous fat about three inches above the defect The 
intervening skin and fat flap was now lifted up — as in Fig 5 — and the flap was slid 
downward and sutured to the lower edge of defect with interrupted silkworm gut and 
continuous No 00 plain catgut (epidermal) sutures The defect left above was dusted 
with bismuth subiodide powder and covered with a rubber strip A drv dressing was 
applied over all There was lost only what cerebrospinal fluid the sac contained, and 
the baby was 111 splendid condition 

The orders were to feed as usual and keep baby constantly m the position main- 
tained during operation , to give paregoric for cry ing or restlessness 

The recovery was uneventful November 20 the last sutures and dressings were 
removed, and November 21 the child was removed from the hospital 

The discharge note says the bowel does not move as often as before operation, 
and there is no bulging — there was no fascia flap used in this case The leg movements 
were as before operation 

The further history is that at about the age of one year the feet were noticed to be 
in talipes varus position, and orthopoedic appliances have been used more or less con- 
stantly ever since At present, the child, now eight years old, is well grown for his age, 
and seems far above average intelligence There is no sign of hydrocephalus, vision, 
hearing, speech and intellectual processes are excellent, nor is there any bulging at the 
site of the operation The feet are in equmo varus, the left in first and the right in 

992 



SPINA BIFIDA 


about second degree However, he gets around lively enough, and without fatigue or 
pain, except when wearing the appliances, consequently, he wears these onh rarelj 
There is absolutely no control of either bowel or bladder, he wears oil cloth or 
rubber “bathing trunks” which, clinging tightly to the skin of the thigh, prevent the 
escape of urine and faeces He cannot go to school, as “he needs attention too often,” 
lus father says 



Fig s — The defect is closed by a flap An incision is made through the shin and fat at least 
three inches abote the defect The intervening flap is raised up and the upper incision is lengthened 
as much as is necessary to allow the wound to be closed without tension The defect is now abase 
It is allowed to heal b> granulation, is dusted with bismuth subiodide powder and cotcred with a bit of 
rubber Some cerebrospinal fluid is likely to be discharged during the first few di>s Insert illustrates 
the final closure 

When I visualize this child grown to manhood with this condition unchanged, I 
wish I had never operated on hint 

Ose II — St John’s Hospital, Gen No 2764, admitted June 13, 1921 A hcaltln 
boy baby, five davs old, American, first bab\, no lustorj of deformities 111 either side of 
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f "irmly There is a tumor in the mid-line of the back, m lumbosacral region, almost 
hemispherical, about half the size of a large lemon, elevated three-fourths to one inch 
above level of surrounding surface It is covered with normal skin for onl\ about 
one-fourth inch above its base, the covering here changes from skin to a thin, pinkish, 
semi-transparent pellicle At the summit is a spot from which the epithelium is miss- 
ing, and which is covered with a scab or crust The tumor has a translucency somewhat 
like that of apple jelly, and m the depths m the upper left quadrant and in the mid-line, 
are pmkish-white opaque masses On pressing the tumor, the pellicle dimples but fon- 
tanelle does not bulge, nor does baby seem to be distressed However, when the 
fontanelle is pressed upon, bulging can be felt in the tumor Anal reflex is present, 
bowel moves constantly There is no paralysis in lowers No hydrocephalus 

lmp> cssion — -Meningomyelocele With the idea of avoiding rupture of the thin- 

walled sac with ensuing meningitis, operation was undertaken at once 

Under ether on the open mask, the surface was sterilized, the raw surface at the 
summit was touched with the cautery and slightly charred A transverse elliptical 
excision through normal skin at base of tumor, cutting the skin and fat only Re- 
flected skin and fat upward from all around, till sac was exposed Opening sac, wt 
found the cord and a mass of nerve roots rather “bunched up” and attached to the 
roof under the charred area The sac was cut away, removing a thin la\ er of cord 
tissue along with it As much as possible of the neck of the sac was left (all that w'as 
covered by normal skin) The roots and end of cord were pushed forward into the 
open canal The spot on end of cord, where it had been cut free from the roof (in the 
bottom of the dimple referred to) bled freely A small vessel w T as ligated, and the 
cord and nerve roots dropped back in the open canal Two flaps of lumbar fascia, 
one on each side the opening in the canal, their bases toward the mid-hne, were lifted 
up and turned over backward The sac was so thin and the opening so wide that no 
attempt was made to close it separately, but it was included in each flap The flaps w'ere 
turned over backward and easily overlapped by about i 5 centimetre The external 
wound was closed transversely, making a transverse incision through skm and fat, 
three inches above, and undercutting to relieve tension and allow sliding 

Examination of the sac removed showed that where the cord had been cut from 
it, there was a whitish, hard area (on the inner surface of sac) This was less than 
one centimetre 111 diameter, and appeared to be made up of two symmetrical halves 
Microscopic examination by Dr R L Thompson “The material at summit of sac is 
nervous tissue and appears to be a part of the cord, the central canal of which is 
widely dilated Fusion of the dura with this can be made out No nerves appear in 
the section " 

The child made an uneventful recovery In 1923, the following note was made 
“The baby’s body is very large, the head is large and the brow projects There is 
lateral nystagmus, both eyes Pupils are equal and react to light The baby seems 
of normal intelligence It has not yet learned to walk alone There is spasticity of 
both legs, increased on attempts to stand The right foot is smaller No club-feet 
There is no bulging at the site of scar There is a well-marked ‘post-anal dimple 
about one and one-half inches from the anus There seems to be incontinence of urine 
— the diaper is constantly wet The skm about buttocks and perineum is red and it 
looks red and raw, with flat warts growing abundantly everywhere It does not bleed 
when rubbed or washed, nor does it seem tender This is said to have first begun 
during an attack of diarrhoea when the child was one year old” He was sent to the 
orthopoedist 

The child was examined by me in July, 1930 At the site of the tumor there is 
no bulging whatever There is a distinct pulse feelable on palpation Halfway between 
the scar and the anus is a dimple On the under aspect of either buttocks, where patient 
sits, the skm has a peculiar scar-like appearance — no condylomata There is a thick- 
ening of the skm of the scrotum, and it has a peculiar, hypertrophied appearance The 
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child can lift its legs and move them There is a certain amount of spasticit} in the 
legs They are not well developed He has both flexion and extension of knees and 
hips There is valgus of both feet but not marked He has sensation in legs — can 
feel heat, cold and pin pricks He is healthy, happy and intelligent Walking with 
crutches Has spastic lowers, certain tendency to “scissor-legs ” Has acquired a cer- 
tain amount of control over bladder — urinates at regular intervals Never soils clothing 
by rectal discharges unless he has diarrhoea 

Comment — This was a meningomyelocele No defect of cord, and 
befoie operation anal reflex was present, although the bowel seemed to be 
moving constantly Left to himself after operation, this would have been 
a wheel-chan case, but the orthopoedist — Dr A E Horwitz — has done a 
great deal 

Case III — St John’s Hospital, Gen No 7631, admitted August 2, 1922 An ap- 
parently healthy girl baby, four days old, weight seven pounds, normal deliver} Three 
other children in family all living and well Has no other deformity, nor is there 
any family history of such Baby nurses well Seems to mo\e limbs normally and 
the bowel and bladder seem normal 

There is a tumor in the mid-line of the back, just below the occiput against which 
it touches It is spherical and about three inches in diameter, attached by a pedicle one 
and one-half to two inches in diameter to the middle of the back of the neck The 
pedicle and the proximal half of the tumor are covered with normal skin The re- 
mainder of the tumor is covered with a thm, grayish-pink membrane, in which ramifv 
many large and small veins In the left inferior quadrant this membrane bulges as a 
sort of diverticulum The mass transmits light throughout, but is opaque It does not 
appreciably tighten when the baby cries, but pressure on it seems to raise the tension 
at the anterior fontanelle 

O pet at ion — August 2, 1922 The baby was given ether on the open mask and 
anaesthetized in the usual head-down position Iodme-alcohol sterilization Transverse, 
elliptical incision, crossing the sac through normal skin just below its junction with 
the thm pellicle mentioned Withdrew twenty cubic centimetres fluid (cerebrospinal 
fluid) from sac to relieve tension Incision carefully deepened and flaps lifted up from 
ends of ellipse toward mid-line until sac and pedicle were encountered When the sac 
was held up tight, the pedicle measured about three-fourths of an inch across The 
muscles were dissected well back from pedicle until bone was encountered Two clamps 
were applied transversely, and the pedicle was cut between them Very little cerebro- 
spinal fluid was lost besides what was in the sac 

The neck of the sac was closed (serosa to serosa) by transverse, continuous 
suture — No x plain catgut A flap two inches by one and one-half inches was made 
on either side, their bases close to the pedicle They were thought to be of trapezius 
aponeurosis These were turned over backwards covering the pedicle, and the edge 
of one overlapping the edge of the other They were sewn to each other with mat- 
tress-silk sutures, and, after making good haemostasis, the skin was closed with slight 
undercutting and sliding No drain 

The convalescence was uneventful There was nothing to indicate an> trauma to 
cord or spinal nerves 

On gross examination the interior of the sac showed, here and there in its wall, 
small recesses, and one of these, larger than the other (referred to above) was 111 the 
left inferior quadrant There w'ere no nerve roots visible, yet the microscopic examina- 
tion of a section from the sac near its base show's ‘nervous tissue present ’ 1 

Present condition, as reported by Doctor Ciithero, is that the child has de\ eloped 
normally, is very intelligent and has no parahsis and no sign of hj drocephalus 
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Case IV —St John’s Hospital, Gen No 11222, admitted June 7, 1923 A girl 
Lab\ three weeks old Three other children in family, all normal No history of de- 
formities in family 

There is a tumor m the mid-lme of the back, about tbe lumbosacral region The 
tumor is hemispherical, about two inches 111 diameter The normal skin mounts on the 
sides of the tumor for about one inch, and then gives way to a thin, bluish-white, shiny 
membrane, which is continued to the summit There is a raw, granulating area on the 
summit, a little more to the right, about centimetres by 1 centimetre, and clear, 
watery fluid is coming out of the tumor at the upper edge of this area The raw area 
is covered with a grayish mucous matter The tumor bulges when the baby cries 
Impiesston — Cvstic myelocele 

The anus is gaping wide open, the mucosa is everted about the edge, and seems 
gathered in little lumps There is no anal reflex and faeces are expelled from time 
to time The legs and feet look normal, and baby moves them apparently normally 
The parents were informed that, left to itself, the child would most likely soon die 
of meningitis, that if the child lived it would probably lack control over the bowel 
whether operated upon or not They decided to have the operation performed 

Opciation — June 7, 1923 The skin was sterilised with half-strength tincture of 
iodine which was washed off with 95 per cent alcohol The operation was done 111 
the usual position, body at an angle of forty-five degrees, head down — lowers hanging 
down, buttocks up — ether given on the open mask The raw granular surface was 
cauterized and about fifteen cubic centimetres of slightly turbid fluid were aspirated 
A transverse elliptical excision was made through the normal skin, saving as much 
of this as possible above and below Dissection was made from the outer ends of the 
ellipse toward the mid-line, lifting skin and subcutaneous fat until the pedicle of the 
sac was encountered The sac was opened to the right of the mid-line, cephalad to the 
raw area The cord and cauda seemed to attach themselves to the roof under the raw 
area The sac was opened in the mid-lme below the raw area and the most of the 
nerves were seen to end m the summit of the sac The pedicle of the sac was cut 
through transversely, leaving enough to close The nerves and cord ( ? ) were cut from 
their termination in the sac and returned to the open canal 

The opening in the dura was closed transversely, and a flap turned up from fascia 
on either side, their bases toward each other, one on each side of the opening The 
opening m the column was one inch vertically and three-fourths inches transversely , 
each flap about two inches long by one and one-fourth inches wide They were turned 
over until one lay over the other, closing the canal They were sewed together with 
plain No 0 catgut A transverse incision, three and one-half to four inches long, was 
made through the skin and subcutaneous fat about three inches above the upper margin 
of the defect The skin and fat between this incision and the defect were undercut, 
and the Celsus flap thus made was slid downward and sutured to the lower margin 
of the defect with interrupted silkworm gut, epidermal approximation with continuous 
fine “dermal” suture The defect left by sliding the flap was sprinkled with bismuth 
subiodide powder and a dry dressing applied 

The baby was kept in the head-down, face-down position with lower limbs hang- 
ing down over a pillow for the next ten days The spinal fluid Wassermann was nega- 
tive June 10, 1923 — The baby seemed drowsy and there was a purulent discharge 
from wound Some of the sutures were removed June 12, 1923 — The babv was better 
Culture taken June 10, 1923 showed Bacillus coll The further course was uneventful 
and the baby left the hospital June 27, 1923 

The present condition of the child as reported by the physician in charge, Dr J H 
Cochran, of Gideon, Missouri, is “The child is living and well There is no control 
whatever over bowel or bladder A diaper is worn constantly The child is above the 
average intelligence There is a moderate talipes calcaneus, but she walks pretty well 
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One eye is crossed There have been no ulcers on buttocks, legs or feet, and sensation 
seems normal ” 

Comment — In this case the incontinence was positively diagnosed before 
the operation The anus was gaping and there was no anal reflex The 
surprising thing is that there was no paralysis of limbs produced by the 
operation The raw area was sterilized with the cautery 

Case V — St John’s Hospital, Gen No 11541, admitted July 4, 1923 A girl bab\, 
one day old , first baby , no history of deformity of any kind 

There is a cyst-like tumor mass in the mid-line in the lumbar region It is about 
one and one-half inches 111 transverse diameter and a little longer in the vertical It is 
about two centimetres m height The surface at its base is skin of purplish color which 
extends to skin over sacrum, and here there is a growth of black hair and a dimple 
in the mid-line lower down The skin ascends around the tumor almost half wav to 
its summit, and here is replaced by what looks like thin scar tissue which is continued 
to the flattened summit where it ceases around the margin of a moist, raw, weeping 
area, one and one-half by two centimetres, of yellowish-brown, granular appearance 
The tumor contains fluid — but not under tension as the covering of the tumor wrinkles 
somewhat — no fluid escaping There is a dimple in the mid-line half way between the 
lower margin of the tumor and the anus Impicssion — Cystic myelocele 

The anus is everted , there is no anal reflex , the urine dribbles It moves the 
lower limbs, but these are not drawn up on the abdomen 

Opciation — The child v'as placed m the usual position, the field sterilized with half- 
strength tincture of iodine, which was removed with alcohol after four minutes The 
buttocks and anus were then excluded from the field with a rubber-dam sheet cemented 
to the skin above the buttocks — Eastman A cautery was lightly applied to the granular 
surface The sac was opened just lateral to the granular area, a small amount of 
cerebrospinal fluid escaped The sac was clipped away from around the margin of 
the granular area This was the dorsal aspect of the lower end of the cord Nerves 
could be seen streaming from the sides of this and passing into the ventro-lateral and 
inferior aspects of the anterior walls of the cavity , it seemed as though the spinal 
canal had become superficial to the spine The sac u'as then excised in transverse ellipse 
and while dissecting toward its base or “pedicle” from below, nerves were encountered 
emerging from it and apparently passing in the subcutaneous tissue over the back of 
the sacrum Some, while still in the wall of the sac, were accidentally cut Enough 
of the sac (dura ? ) was left to cover the cord and nerves, and two rather generous 
flaps were lifted from over the erectores spinse so that no pressure should be made b> 
them when united over the cord The usual flap (of Cclsus'’) was made above and 
slid down to cover the site of operation 

The child was kept in the head-down position for the next week The sutured 
■wound healed bj first intention, the convalescence was uneventful The condition of 
bladder and bowels remained unchanged, but there was no movement whatever of the 
legs What I considered peculiar was the fact that the central canal of the spine 
seemed to have become superficial or, rather, ended bv becoming superficial, in the mid- 
lumbar region Whether the paraljsis of the limbs was completed b> cauterizing the 
raw area or by accidentally cutting roots (some were cut), I do not know It was not 
likely due to the pressure of the flaps, as these were looselv applied and paralvsis 
appeared immediately 

At present, I am informed bv the family doctor, the child is alive and well, alert 
mentally, but has marked hvdrocephalus and is totally paralvzed in both lower limbs, 
rectum and bladder 
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Comment — It will lie noticed that in many of the histones the statement 
is made that the sac wrinkles 01 does not bulge when the baby cries, as 
though there weie not direct continuity with the general subarachnoid space, 
the defective area walled in, as it were This is interesting when we remember 
that as late as 1885 a commission appointed in England agreed that the best 
results were to be expected from treatment by injection of iodine, etc 

Case VI— St John’s Hospital, Gen No 12315, admitted September 7, 1923 Girl 
baby, seven days old Father and mother had always been health) No history of 
any kind of deformity m family of either One other child five and one-half years old, 
healthy The mother had been “badly shaken up’ in an auto accident during the sixth 

month of this pregnancy The child does not move its legs They hang flaccid when 

child is held up There is a tumor, oval in shape, in the mid-line of the back Its 

upper edge is just about the last ribs Its long axis is vertical, about two inches long, 

and it is about one and one-half inches wide in its widest part It is dark red or purple 
in color, is raised about one inch above the level of the back It is covered with a 
very thin pellicle which is translucent and through which fluid can be seen At its 
summit is a depression, also oval, with long axis vertical, nearly two centimetres long 
and half as wide The floor of this dimple or depression seems pulled in, is yellowish- 
red and granular, and is not covered by the pellicle co\ering the tumor elsewhere Nor 
is this floor translucent as the pellicle is I11 the mid-line in the bottom of the depressed 
granular area, and rather nearer its upper end, is a tiny orifice from which a clear 
fluid wells slowly up The upper edge of the depressed area comes to within one centi- 
metre of the upper edge of the tumor and between these points in the mid-line, a 
structure thought to be the cord is visible through the thin co\ering in the translucent 
depths of the cyst-like tumor There is no anal reflex The anus has a loose, open 
appearance and urine dribbles from the vulva from time to time 

Confident that the condition was a cystic myelocele and owing to the fact that there 
was paralysis of limbs and sphincters, operation was adused against, but was agreed 
to at the urgent request of the parents w’lio felt the) were morall) obliged to make 
an effort to save the child In sterilizing the raw area by the cauter\ in a case which 
seemed somewhat similar in appearance to this (Case V), there is no doubt the parahsis 
of the legs was made worse I therefore decided to use tincture of iodine — z 1 / per cent — 
and after three minutes to wash this off with alcohol, and then to slice away a \ ery 
thin la>er of the raw surface from above downward under a stream of saline 

Opoation — September 7, 1923 The baby was placed in the head-down position 
and an-esthetized with ether given on the open mask The sterilization was carried out 
as planned The sac was opened in the mid-line above the depression and the cord 
was seen to emerge, normal in appearance, from the canal above and to terminate b\ 
attaching itself to the roof of the sac at the bottom of the depression, and, flattening 
itself out strap-like, it formed the roof of the sac in the bottom of the depressed area 
Opening the sac in the mid-line below the depressed area, no cord could be seen but 
many strands identified as nerves and filum streamed from the under surface of the 
depressed area None of the nerves followed or adhered to the lateral w'alls of the cyst, 
but all were traced forward toward the longitudinal hollow which we took to be the 
open spinal canal 

The cyst wall was cut away from the edge of the granular area It was very 
thin but not so weak as one would expect A transierse excision of the sac was now 
made just as close to the edges above and below as permitted b) normal skin Beginning 
at the ends of the ellipse, the skin with the subcutaneous tissue was dissected up each 
side toward the central longitudinal furrow until the membranes coming out of the 
canal were encountered This membrane — dura ? — was now followed into the wall of 
the cyst On either side a good flap of it was obtained There was very little bleeding 
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and only such cerebrospinal fluid as was contained m the cyst was lost A flap of 
lumbar fascia two inches long and wide as the erector spinie was now raised from with- 
out inward on either side The flaps at their bases blended with the flaps of dura 
The dura flaps were overlapped and sewed together with interrupted mattress plain 
No o catgut sutures The fascial flaps w r ere now turned backward till one o\erlapped 
the other and these also were mattressed together A transverse incision was now 
made through skin and subcutaneous tissue about three inches from the upper edge of 
the defect, and the skin and fat between this incision and the defect w'ere lifted up 
Circulation in the flap was good, and the defect was closed by sliding this flap down- 
ward and suturing it to the skin at the low'er edge of the defect Subiodide of bismuth 
powder was sprinkled o\er the bare area and dry dressing applied There was no shock 
The baby w'as placed in bed m the same head-down position and fastened so There 
was no leakage of cerebrospinal fluid September 19 the child was discharged The 
flap had healed in place The defect w'as healing There was total paralysis of limbs 
and sphincters The baby thrived at home for a while, and then grew weak and de- 
veloped gastro-intestinal symptoms and is reported to have died of malnutrition eight 
weeks after operation It did not develop hydrocephalus 

Case VII — St Mary’s Infirmary, Reg No 56959, admitted January 31, 1925 Boy, 
seven weeks old There is a hemispherical tumor three inches m diameter and about 
one and one-half inches in height, in the mtd-line of the back, in the mid-dorsal region 
The skin of the back covers its sides half-way to the summit, and here changes to a 
thin, semi-transparent, bluish-white pellicle in which dilated venules can be seen, and 
through which can be seen fluid somewhat translucent At the summit the pellicle cover- 
ing it is drawn in like a puckered dimple It enlarges perceptibly when the baby cries 
The tumor is said to have appeared some days after birth, and at first was thought by 
the physician to be a lipoma The skin covering it w'as at first whitish, but has since 
become bluish The X-ray failed to show the defect m the spine, although on palpation 
a distinct bony ring-like margin could be felt at the base Because of the puckering or 
drawing inward of the skin at the summit, I expected to find some portion of the cord 
in the sac — meningomyelocele The child w'as fretful and cried a great deal, but tem- 
perature was normal There were no palsies noted There were four other children 
and all normal, and both parents were quite sure there had never been any deformities 
on either side 

Opei at ion — January 31, 1925 Ether A transverse excision was done preserving 
as much normal skin as possible The sac was opened in the mid-lme half way to the 
summit before excising it A structure about the sue and shape of the baby cord 
was seen emerging from the canal, and which, proceeding to the summit of the sac, 
attached itself there at the site of the dimple mentioned It could not be seen re- 
entering the canal, and although so high up (mid-dorsal), it was feared that there 
was a possibility of its being cord The baby was allowed to revive from the anaesthetic, 
and it moved its kgs freely even when I handled this process Its tip was now carefully 
separated from the sac, and while doing this, the process broke, leaving a free portion 
attached to sac lining On removing and sectioning it, we found it to be a cy st one centi- 
metre in diameter and containing “cheesy” matter Microscopic sections later showed 
“a skin-like structure with hyperplasia of sw'eat glands ” The proximal fragment W'as 
removed, flush with the cord, and sections from this show “ganglion and glia cells 

The sac was cut away, leaving enough of the pedicle to close easily No trans- 
plantation of fascia flaps w'as done, and the edges of the skin closed by undercutting and 
sliding The child made an uneventful recovery' Piescnt condition — The child seems 
perfectly normal There is a bulging at the site of operation, partly reducible The 
skin slips over it There is a hard mass about 1 to 1 5 centimetre at its edge that seems 
to be connected with the spine The mass seems to lia\e a pedicle 

Comment — The interesting thing about this case was the peculiar cord- 
like process reaching from within the canal and attached to the roof of the 
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sac That its inner end should resemble the structure of the central nervous 
system and its outer that of the skin is, of course, what one might have 
expected, since the deep portion of the sulcus vertebralis forms the central 
nervous system The process found in the sac, I take it, was a complete 
cross-section of the lateral walls of the sulcus vertebralis, which lemained 
urahsorbed Perhaps, m fact, this unabsorbed remnant was the cause of the 
spina bifida, hut why it was not absorbed has not yet been told 

Case VIII — St Mary’s Infirmarj, Reg No 37195, admitted March 17, 1925 A 
healthy male, sixteen hours old There were five other children all living and well No 
deformities on either parent’s side of the farnih There are no paraljses of any kind 
There is an enormous, somewhat spherical tumor attached bv a pedicle to the mid-lme 
of the back The pedicle reaches from about lumbar 3 to sacral 3 (about two and one- 
half inches) The tumor is covered with duslci red skin, and main large veins can 
be seen on its surface It is moderatelj tense, fluctuates on test, and seems to contain 
fluid It is translucent throughout It is quite five inches in diameter Compression 
causes bulging of the fontanelle No paraljses Meningocele It was decided to operate 
at once 

Opeiation — The usual position, ether 3111:51116110 The cvst was punctured and 625 
cubic centimetres of cerebrospinal fluid w r ere si owl \ withdrawn before the sac was 
empty The sac w r as opened on its summit and a still further (estimated at tlnrtj cubic 
centimetres) amount escaped A transverse elliptical incision was made, including the 
pedicle The skin was reflected and the pedicle exposed Looking into the sac through 
the incision m its summit, one could see nerves lying m the open spinal canal at the 
bottom of the sac Some of them were doubled up or folded upon themselves and some 
penetrated the pedicle wall below, escaping from the sac into the superficial tissue behind 
the sacrum The pedicle was cut long enough so that its edges would a little more 
than meet each other m the mid-line The\ were sewed together with continuous plain 
No 1 catgut Two flaps of fascia were ikwv ele\atcd (see Tig 4), turned backward 
till one overlay the other, and sutured in this position with interrupted mattress sutures 
of No o twenty-day catgut Skin closed by sliding (Tig 5) 

By mistake the sutures were remored too soon and on the sixth daj the W'ound re- 
opened in the mid-line How'ever, b\ careful dressing and using 2 per cent mercuro- 
chrome freelj and continuing the head-down position, infection was kept out and bj 
April 12, 1923, the child was taken home completely well The child at present is per- 
fectly normal No sign of hydrocephalus 

Comment ■ — While this is an example of meningocele, and although it was 
entirely covered with normal skin, it was of such a size that it most surely 
would soon have become traumatized or ulcerated Nothing was to be 
gained by waiting and it is veiy well known by all who have had much 
experience with operations on babies that there is very little shock after 
operations done during the first hours of life 

Case IX — St Mary’s Infirmarj, Reg No 60432, admitted November 10, 1926 
A female baby, seventeen dajs old Seems healthj Has a rather large head — Indro- 
cephahc 7 — but no bulging of fontanelles The baby was normal delivery, full term, eight 
pounds There is a tumor in the mid-line, in upper lumbar region It is about three 
inches 111 diameter, circular in outline, and about one and one-fourth inches in height 
The skin covering it is of a peculiar, purplish-red, and ascends half way to the summit, 
where it gives place to a thin, gray-w'hite membrane Along the mid-line at the summit 
over an area about 15 by 25 centimetres there is no epithelial covering The surface 
here is granular and red in color and from this surface, occasionallj , a drop of clear 
fluid comes No opening can be seen Pressure over the tumor is not felt over fon- 
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tanelles — cystic myelocele 7 The left lower limb has hung blue and paralyzed since 
birth The right lower limb does not hang quite so lifeless and baby flexes right thigh 
occasionally The sphincter am appears to be normal The mother’s blood gives Was- 
sermann test positive -| — | — | — (- 

It has been stated that hydrocephalus is a contra-indication to operation, but here 
was a child whose sphincters seemed normal, one entirely paralvzed and one partially 
paralyzed lower limb, whose head — while a trifle large — was not altogether hydrocephalic 
It was decided to operate 

Opciation — November 19, 1926 Tor eight days a 1 per cent mercurochrome was 
applied twice daily to the granular area When we had the baby in the operating posi- 
tion, I painted the tumor and the field with half-strength tincture of iodine, this was 
removed with alcohol Two per cent mercurochrome w : as used to paint the granular 
area With a sharp scalpel, I pared awav the superficial layer of the granular area, 
working under a stream of saline at 104° Farenheit 

The incisions w'ere now made above and below' so as to remove the mass by trans- 
verse, elliptical excision, and saving just as much skin as possible The tumor was 
freed to its pedicle all around The sac was now opened to the right side of the gianular 
area This, as suspected, was the dorsal aspect of the cord The sac wall w'as cut free 
from the cord all around the granular area referred to No nerve roots ran in the 
sac wall , they could be seen disappearing into the shallow canal in the bottom of the 
sac Enough of the pedicle was left to cover over the canal The flaps of fascia w'ere 
raised and turned back as usual, and the wound was closed with the Celsus flap m the 
usual way The child recovered without incident, but w'as given active antiluetic treat- 
ment the while After four days, we noticed movement in the left leg and it no longer 
“hung lifeless ” There w'as also more motion in the right The improvement was very 
marked at the time of the discharge of the patient The sphincters continued normal 
The hydrocephalus became more evident In a month it was quite marked Antiluetic 
medication failed to arrest its progress and the child died March 14, 1927 

Case X — St Mary’s Hospital, Reg No 27331, admitted September 21, 1927 A 
white boy baby, seven months old There has been a tumor in the lower lumbar region 
since birth, but at the age of five months, the child developed whooping cough, and 
since then the tumor has been getting larger and discharging The child was a normal 
delivery, and has been breast fed and is quite healthy and bright There is no history 
of any kind of defect or deformity in the family There are no paralyses of limbs or 
sphincters There is a hemispherical tumor m the mid-line of the back, in the lower 
lumbar region It is 6 5 centimetres in diameter and has an elevation of 5 centimetres 
Its sides are covered with normal-looking skin On the summit are two somewhat 
deep depressions One in the mid-line below is funnel-shaped and its floor is lined 
with a pinkish granular surface which bleeds easily, and from its centre comes a clear, 
watery fluid The second depression in the summit is 2 centimetres cephalad to the 
first, and 2 centimetres to the left At the right edge of this depression, is what looks 
like a granulating surface 2 centimetres long by 1 centimetre wide, and from this comes 
clear fluid The covering of the summit of the tumor is a thin, senutranslucent mem- 

orane, bluish-pink in color and is tense in spite of the fact that fluid is escaping There 

are no paralyses It was thought to be a cystic myelocele 

Opciation — September 22, 1927 Under ether with the baby in the usual position, 
a transverse excision of the tumor was made The incisions were made across the 

tumor, so as to retain all of the normal skin possible The dissection -was then made 

around the tumor so as to isolate the lower half of the tumor and its pedicle The sac 
was now opened on its summit to the right of the mid-line, and its fluid contents — clear 
and watery — estimated at 100 cubic centimetres, escaped The interior of the sac looked 
not unlike the inner surface of the normal dura The bottom of the sac disappeared 
in the spinal canal, and, issuing from the canal, -was seen a structure which looked like 
the end of the cord de\oid of ner\e roots and co\ered with a web-like membrane This 
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structure was attached to the roof of the sac, under the funnel-shaped dimple in the mid- 
line, previousl) mentioned The cord-like structure was cut free from the roof, and 
turned back into the spinal canal It was necessary to remove the vertebral arch below 
the pedicle of the sac in order to do this without squeezing or crushing it The pedicle 
of the sac was left just long enough so that its serous surfaces could be apposed in 
vertical mid-line closure Tw'O flaps of lumbar fascia, bases toward each other and as 
close as possible to edge of bonj defect, and long enough to cover the defect, were 
turned over backward, one to overlap the other and close the defect The usual sliding 
closure was then made The recovery was uneventful and the child is at present quite 
normal m all respects 

Comment — In this case cerebrospinal fluid ( ■') had been escaping from 
the tumor for at least two months and yet the child remained quite well 
Other such are recorded by Fuicham and Hoon The structure projecting 
which “looked like the end of the cord devoid of nerves” perhaps should have 
been removed Section through the roof at the place where this structure had 
been detached showed “Tissue covered by squamous epithelium The sub- 
epithelial tissue consists of granulation tissue, richly infiltrated with leucocytes 
and older hyalmized fibrous tissue There are many lymph spaces which vary 
much in size and shape (Arachnoid ? )” 

In my opinion, this is exactly the same sort of structure as that encoun- 
tered in Case VII — namely, an unabsorbed “rest” derived from the walls of 
the neural groove In this case it was found at the extreme end of the cord 
instead of in the mid-dorsal region, and more than likely was the filum 
terminale still canalized 

Casi. XI — St Marv’s Hospital, Reg No 281359, admitted April 3, 1928 A girl 
baby, well formed except for an abnormality in the lower part of mid-line of back, 
which consists of two portions, an upper hemispherical portion raised up to the extent 
of three-quarters of an inch and being about one and one-h ilf inches in diameter 
Attached to this and extending down from it, is a V -shaped trough, base formed by the 
above-mentioned tumor and apex extending to within two inches of anus The V-shaped 
portion continues up and ends 111 a depression or dimple on the lower half of the tumor 
This depressed, triangular area is red and glistening, looks like a congested mucous 
membrane, and from it is discharging clear fluid The tumor is bluish-white Its 
covering is a thin pellicle, semi-translucent It becomes tense when the baby cries , also, 
the fluid flows more freely from the area when the babv cries Between the tip of the 
reddish, triangular area and the anus, there is a deep depression (dimple) in the mid- 
line The baby moves all of its limbs normally There is no anal reflex The babv voids 
urine from time to time, and although the anus has a loose feel, the bowel moves at 
intervals of perhaps three or four hours 

Operation — April 3 1928 The dav before operation, the part was painted everv 
three hours with 2 per cent mercurochrome and kept covered with sterile gauze which 
was not allowed to become soiled The preparation for operation consisted 111 painting 
the field with half-strength tincture of ldoine This was removed with alcohol Iodine 
was not applied to the raw surface but 2 per cent mercurochrome was used instead 
Then with a sharp knife, while the baby was held in the head-down position, beginning 
at the highest point of the raw area, the surface of the raw area was pared awav under 
a stream of sterile saline A very thin area was removed as is sometimes done in 
preparation for a skin graft The tumor was incised and its interior inspected It 
contained cerebrospinal fluid which escaped, when a mass could be seen apparentlv corn- 
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mg out of the canal of the spine and ending m the roof of the sac in the mid-line 
under the dimple already described No nerves were seen This structure was separated 
from the roof and returned to the canal The hemispherical tumor mass was excised 
transversely and the triangular mucous surface was excised This portion of the defect 
was closed verticallv The elliptical defect left after excision of the hemispherical 
tumor was closed by undercutting and making a flap in the usual wav The babe bore 
the operation very well and could move its legs as well after operation as before 

Nothing abnormal was noticed until the third day, w'hen suddenh the legs became 
oedematous and petechial areas appeared around the upper thighs and lower abdomen 
especially in front At the same time, the babj did not take its food verj greedilv 



Fig 6 — Case XI \ diagnosis of mvelocele ins made Notice that the trough tike 
reddened area extends low down Clear fluid came from the bottom of it At operation 
a structure which looked like the end of the cord minus nerve roots, was found attached 
to the red area The specimen has been lost In all probability it was a persistent and open 
filum terminale 

and on the seventh post-operatic e dav refused food entireh The abdomen became 
distended At this time the thighs were cyanotic The baba cried a good deal The 
podiatrists were lac aging the stomach and doing their best to find a formula that would 
agree Spinal fluid was discharging in moderate quantities (through the defect above) 
up until the seventh dav, but the wounds were healing Nothing abnormal was noticed 
about urine or bowel movements The babj was being treated be lavage and gavage 
from the eleventh until the fifteenth, on which dav there was no urine or defecation 
Emesis began on the sixteenth On tins dav also there was no bowel movement and 
no urine On April 17 the patient died, fourteenth post-operative dav 

The striking feature was the swelling of the lower limbs which had begun on 
the third post-operative daj and grew worse until death The first week the patient 
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was kept in the head-down position, but when cerebrospinal fluid no longer discharged, 
it was lowered to normal and lay on either side or abdomen 

A partial post-mortem was obtained and revealed a diffuse, foul-smelling general 
peritonitis, the cause of which was not determined, but there was a distended bladder 
with gangrenous cystitis, and at one point the bladder wall was so thin that fibrin was 
laid down on the peritoneum at this point (posterior superior surface) Cultures w'ere 
made but were lost on the way to the laboratory 

Case XII — St Mary’s Infirmary, Reg No 63201, admitted June 4, 1928 A girl 
babv, ten months old Since birth the feet have been “clubbed” (varus), and baby 
has not moved her legs properly The child seems normal mentally The head is large 
The eye movements are normal and “the fundi show slight venous engorgement, and 
the disc edges are not clear” (Doctor Hardesty, ophthalmologist) The child can flex 
thighs on the abdomen Asleep, she lies on the right side with thighs almost at a right 
angle with the body, and knees in extension She can slowly move the right knee and 
foot slightly , but the whole left lower limb is paralyzed Response to pm prick and 
light touch is negative in the left leg and thigh, and seems less than normal in the 
right The sphincters are incontinent The anus gapes The baby’s color is good, and 
it is well nourished There is a tumor, somewhat hemispherical, in the mid-line of the 
back in the mid-lumbar region It is about 5 centimetres In 5 centimetres, and is ele- 
vated about centimetre Its surface looks like scar tissue, and is much furrowed 
The skin covering the summit is bluish and tlun-looking The tumor has a lump\ 
feel, is compressible, but not reducible, becomes tense when the child cries, but does not 
pulsate A few coarse hairs are seen around its base An X-ray of the spine reveals a 
defect in the third and fourth lumbar vertebral arches There is a slight enlargement 
of the skull and convolutional impressions are deepened The other three children in 
the family are healthy The Wassermann (cerebrospinal fluid) is positive 

Opeiatton — June 4, 1928 A transverse excision removing an ellipse of skin with 
the tumor in the centre (See Fig 2 ) The pedicle of the sac was left long enough 
so that its edges could be approximated in a vertical suture The pedicle is thick and 
fibrous, and is about one inch 111 vertical, and slightly less m transverse diameter The 
sac contains clear fluid and a fibrous, cord-like structure — filum terminate ? — issues 
from the canal and joins the roof of the sac in the mid-line below the centre of the 
summit Neither cord nor nerves were seen There was a quantity of peculiar, fibro- 
fatty tissue outside the pedicle The sac was cut away and the opening was closed by 
suturing the pedicle edges together vcrticallv and then two flaps were raised from the 
lumbar aponeurosis, and turned over backward, the edge of one made to overlap that of 
the other The skin and subcutaneous tissue closed m the usual way by sliding down 
a flap from above The child made an uneventful recovery, and was discharged July 
5, 1928 

Present condition unknown 

Comment — This child seemed to acquire moie use of its legs after the 
operation, but I could not be entirely sure whether the movements were volun- 
tary or reflex There was no recovery in the sphincters The mentality re- 
mained bright, and the child seemed quite well in other respects 

SUMMARY 

The records of all the author’s cases up to 1929 are given — twelve cases 
There was one operative death ( ?) The child developed cystitis and peri- 
tonitis and died on the fourteenth day 

The ages varied from sixteen hours to seven months There were seven 
females and five males 
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There weie five myeloceles, four memngo-myeloceles, and three meningo- 
celes Eight "open” (dischaigmg ceiebiospmal fluid) and four were closed 
Five showed sphmcteric paialyses before opeiation The same has not 
been benefited by opeiation Six (including the above five) have had more 
01 less pai alyses in the exti ennties In one there was thought to be improve- 
ment aftei operation In one the paralysis was made worse 

Three were maikedly hydrocephalic — one died m four months, one is 
alive and alert, seven years old No child has developed hydrocephalus since 
operation 

Eight of the twelve aie living and well, thiee aie dead, and one could 
not be traced 

The author is of the opinion 

1 That by rigidly following the technic outlined, the operative mortality 
should be ml 

2 That an open sac alone is no contra-indication to operation 

3 That the diagnosis of myelocele does not always contra-indicate opera- 
tion The diagnosis may be wrong when the defect is m the lumbosacral 
region 

4 That a total paralysis of the sphmcteis, in the piesence of a myelocele, 
is a distinct contra-indication to operation 

5 That m memngo-myelocele the only way to be certain with legard to 
the presence of the cord m the sac is to open and look within it 

6 That the childien under four days old stand {the operation best 

7 That there is no need to make any kind of osteoplastic reconstruction 
of the spinal canal 

8 That paralyses with certain cases of meningo-myelocele are improved 
by operation 
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BRILLIANT GREEN 

A CLINICAL STUDY OF ITS VALUE AS A LOCAL ANTISEPTIC 

By Joseph Iy Narat, MD 
or Chicago, III 

ITIOM TOP NOIIWFGIW AMERICAN AND LUTHFRVN MEMORIAL HOSPITALS 

An ideal local antiseptic must meet several requirements and possess the 
following piopeities 

1 Gieat mhibitoiy powei toward pathogenic microorganisms, at least 
those which are most impoitant and most frequently encountered m common 
surgical diseases, this antiseptic piopeity must lie exhibited not only in vitio 
hut also in vivo, i c in the piesence of seium 

2 Rapidity of action, in ordei to prevent spreading of infection 

3 Sufficient penetiatmg pow'er 

4 No deleterious effects on phagocytosis, products of glandular secretion, 
hormones and othei defensive processes of the organism 

5 Absence of nritating effects, even after repeated applications upon the 
tissues of the host, including delicate and sensitive structures such as mucous 
membranes 

6 No mterfeience with or a stimulating effect upon reparation processes 
of the organism, particularly formation of granulation tissue 

7 Low toxicity in case of absorption 

Generally speaking the local antiseptics can he divided into two gioups 
(i) Those which are not nritating and injunous to the tissues but have an 
extremely low gennicidal action (2) Those which are powei ful disinfec- 
tants but at the same time damage the tissues Their action as in Hants arises 
from the same qualities as their bactericidal or bacteriostatic power, namely 
from general toxicity to the living matter 

Certain objectionable characteristics confine the justifiable application of 
most of the popular antiseptics to within nanow limits For instance, acri- 
flavin has won favor because of its penetrating action and the length of its 
activity, but it is not a particularly rapidly acting antiseptic This fact lessens 
its value for prophylactic tieatment of potentially infected wounds Hexyl- 
resorcinol gave growth of hactena in all tests cairied out by Raisiss and 
Severac 1 Tincture of iodine has the disadvantage of causing liritation of 
the skin 111 many patients, particularly if wet compi esses have to be applied 
after painting with iodine Tinker and Sutton 2 found that iodine, trmitro- 
phenol, Harrington’s mercuric chloride solution, mercuiochrome — 220 soluble 
— and potassium mercuric iodide will not kill most of the resistant bactena 
and some of the less resistant pathogenic bacteria under conditions of per- 
fect contact 

It is exceedingly difficult to estimate the value of an antiseptic m the 
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prevention or treatment of septic processes because the innumerable bacteri- 
ological tests at our disposal are all subject to criticism , hence the reports are 
confusing and contradicting Practically speaking, the only method to judge 
an antiseptic, after its bactericidal action has been ascertained in preliminary 
antiseptic and toxicity tcs f s, is to evaluate the clinical results obtained and 
to compare them with results observed after use of other known disinfectants 

The fact that new antiseptics and germicidals make their appearance in 
the literature and on the market serves as best proof that most of the sub- 
stances m general use fall short of the ideal in their therapeutic action The 
popularity of some of the newer antiseptics is not based entire]}' upon their 
merits but is due partially to the wide publicity and undiscermng enthusi- 
astic reports 

On the other hand, some valuable old antiseptics have been overlooked or 
fallen into misuse either because they have not been made the subject of 
extensive clinical studies or because they did not represent products of high 
commercial value One of the most powerful among such antiseptics is bril- 
liant green The bacteriostatic action of certain dyes on bacteria was observed 
as early as 1887 Browning, et al s recommended the use of brilliant green 
in 1917, they found that the substance is particularly destructive to the cocci 
group but toward bacterium cob its bactericidal value is considerably lower 
Krumwiede and Pratt 4 found that the inhibition of growth by brilliant green 
has been most evident among the Gram-positive bacteria, the paratyphoid 
enteritidis types are more resistant Ligat 5 reported very satisfactory results 
with brilliant green Peterson 0 studied the comparative merits of various 
antiseptics by recording their inhibiting effect upon the yeast-sugar mixture 
The method consists in determining the smallest quantity of drug that will 
prevent the formation of gas in a yeast-sugar mixture of definite strength 
during a period of one hour Whereas the mhibitoiy amount of metaphen in 
grams was 00017 and that of mercurochrome 0065, the amount of gentian 
violet was only 00039, crystal violet 00024 and methyl violet 00051 
These figures show that the above-mentioned aniline dyes possess a much 
stronger inhibitory power than mercurochrome and compare very favorably 
with metaphen Another dye, however, is still superior to these aniline dyes 
as far as bactericidal action is concerned and this is brilliant gieen as shown 
by the experiments carried out by Norton and Davis 7 who determined the 
bacteriostatic action of dyes on streptococcus viridans and pneumococci They 
state that brilliant green is the most active dye they found, as evidenced from 
the following part of their protocol 


Dye 

Brilliant green 
Gentian violet 
Methylene blue 
Methyl violet 


Slightest dilution giving complete inhibition 

200,000 

40.000 

25.000 

10.000 


According to their statement to have a marked bacteriostatic action, a dye 
must contain three benzol rings and two or more ammo-groups m which the 
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hydrogen atoms have been substituted by alkyl ladicals In most instances 
this alkyl ladical is the methyl group but m brilliant gieen ethyl groups 
are piesent 

Disiegarding the excellent qualifications, brilliant green has fallen into 
oblivion and the mteiest m it was revived by Doctor Baccal, 8, 9 the scientific 
collaborator of the surgical clinic of the State Institute of Odessa He 
limited his report to general statements as to the great value of bnlhant 
gieen in minor surgery, pre-operative preparation of the skin, stei filiation 
of hands, catgut and surgical instruments and treatment of burns and certain 
external eye diseases, such as blepharitis 

In view of the above-mentioned laboratoiy experiments and favoiable 
clinical repoits by Browning, Ligat, Baccal and others, a furthei investiga- 
tion of the qualities of brilliant green seemed to be justified The present 
study was limited to evaluation of brilliant green as a local antiseptic 
Brilliant green chemically is a diamino-triphenylmethane compound The 
product is a green powder, soluble in water and alcohol , the aqueous solution 
is not stable and should be freshly prepared , it has been used by me only 
for warm baths and compresses Otherwise a i per cent solution m 60 per 
cent alcohol was used in all the cases except mucous membi anes where o 5 
per cent solution seemed to be more advisable The stains on hands can be 
removed by vigorous uibbmg with alcohol or hydiogen peroxide, the latter 
can be used to remove stains from soiled linen, but usually the ordinary 
washing processes are sufficient 

As space prevents a detailed report of all cases tieated, a brief lesume 
shall be made of the clinical results obtained The treatment was either 
prophylactic or therapeutic 

A Pi ophylactic Tieatmcnt with Bnlhant Gieen — 1 Pi c-opci atwc Picp- 
aiation of the Skin a Minoi suigciy — Unless exceptionally duty when a 
preliminary -washing with soap and water was necessary, no preparation of 
the skin except painting with 1 per cent brilliant green solution was made 
in order to form a better judgment as to the antiseptic power of the product 
Operations were performed for such conditions as subcutaneous lipomas, 
fibromas, cystomas of the tendon sheaths, sebaceous cysts, phimosis, etc In 
infants o 5 solution was used instead of 1 per cent solution The results 
obtained m this group were very satisfactory In the whole series of ninety- 
three cases there was not a single occurrence of infection The great sus- 
ceptibility of the tendon sheaths to infection is well known, nevertheless m 
seven cases of ganghon of the tendons no infection occurred An irritation of 
the skm could not be observed m any of the above-mentioned cases 

b Majoi Suigeiy — After the favorable results obtained in the pre- 
operative treatment of minor cases, the use of bnlhant green 111 major surgery 
seemed to be justified After the routine preparation, consisting of washing 
with soap and water, followed by alcohol, a 1 per cent alcoholic solution of 
brilliant green was used for the pre-operative preparation of the skm in 
laparotomies for various conditions The results were highly satisfactory 
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No infections were observed which could he ascnbed to the use of brilliant 
green In one case a stitch abscess occurred which could he traced to con- 
taminated catgut Not m a single case m the series of ill were there any 
indications of irritation of the skin, even when wet compresses had to he 
applied afterward The use of brilliant green should he of special value 
m the pre-operative preparation of the skin for thyroidectomies where absorp- 
tion of the tincture of iodine is feared A o 5 per cent solution was used 
on mucous membranes for hemorrhoidectomies, vaginal repairs, suturing of 
lacerated lips and similar conditions 

2 Pi ophylactic Tieatment of potentially infected wounds and abrasions 
including minor injuries as well as extensive lacerations which came under 
treatment a very short time after injury and where no clinical signs of infec- 
tion were jet present There is no positive criterion to judge the efficiency 
of an antiseptic 111 such conditions and in forming an opinion one is guided 
by impressions rather than by definite figures An opportunity presented 
itself, however, in a case of laceration of several fingers to investigate the 
comparative value of mctaphen, mercurochrome and brilliant green All 
seven injured fingers presented approximately the same degree of injury of 
soft parts and were equally contaminated with dirt and machine oil The 
two wounds treated with metaphen showed no signs of infection and pro- 
duced granulations of a pale pink color, the healing process was fairly 
rapid, three fingers treated with mercurochrome produced pus and showed 
brownish granulations of moderate size with very slow healing tendencies , in 
two fingers treated with brilliant green a rapid formation of exuberant, 
bright-red granulations could be observed which led to a scar formation 
more quickly than in the other fingers Of course, such an experiment is not 
conclusive as to the relative value of various antiseptics as it may be argued 
that the degree of infection of each injured finger could not he exactly deter- 
mined, nevertheless the striking results are in line with experiments of 
Browning, et al , 3 who also observed m a large number of cases that brilliant 
green stimulates the formation of richly vascularized red granulations while 
with flavine the granulations were not so bulky and of pale color No indica- 
tions of tissue damage or irritation could be observed 

B Thei apentic Tieatment — This category comprises 123 cases which 
already exhibited manifest infection when they presented themselves for 
treatment This group comprises such spastic conditions as abscesses located 
in various parts of the body, including Barthohm’s abscesses and post- 
operative stitch abscesses , acute suppurative bursitis , acute suppurative lym- 
phadenitis, boils, carbuncles, phlegmons, cellulitis, fistulie resulting from 
osteomyelitis In addition to the painting of the skin with brilliant green 
solution before the incision was made, the solution was also instilled into the 
wounds at each dressing In a number of cases this treatment was supple- 
mented by bathing the infected part m a warm aqueous solution of brilliant 
green 1 2000 and compresses of an aqueous solution 1 1000 In ischio- 
rectal and perianal abscesses the results appeared to be superior to mercuro- 
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chrome but to an impartial eye they were not better than those obtained with 
acriflavine and especially with metaphen , the same observation was made m 
abscesses after appendectomies and m cold abscesses This fact is probably 
due to the above-mentioned limitations of the bactericidal properties of bril- 
liant green As stated, this chemical is very efficient in all cocci infections 
but its antiseptic power is much smaller toward bactenum coh and tubercle 
bacilli In the rest of the cases the results ranged from very satisfactoiy 
to excellent 

Discussion — The clinical results with bnlhant green solution as local 
antiseptic showed that the product was efficient as a prophylactic measure 
against infection in the pre-operative preparation of the skin In the tieat- 
ment of infected wounds and various septic piocesses the impression was 
gained that the infection was more quickly brought under control, the granu- 
lations were more abundant and healthier and the healing process was more 
rapid than has been the author’s experience with other antiseptics in geneial 
use As to the toxicity, no ill effects following the use of this substance over 
prolonged periods of time could be observed It is left to the gemto-urinary 
specialists to decide whether a clinical trial with brilliant green m the treat- 
ment of gonorrhoea is desired As to the intravenous injections, extensive 
laboratory expenments will be necessary The use of brilliant green for 
sterilization of the hands of the suigeon as advocated by Baccal will 
hardly become popular in view of the staining properties of the substance 
The attempt to use it in preparation of catgut may be justified although 
seveial manufacturers asserted to the author that there is no need for intro- 
duction of a new antiseptic in preparation of catgut as the present methods 
are satisfactory A recent report by Meleney and Chatfield 10 shows that m 
a study of 174 specimens of catgut submitted by twelve surgical clinics, 
twenty-two or l 2]/ 2 per cent were found to yield spore-forming bacteria 
including the common gas gangrene organisms In this connection it may 
be interesting to note that according to Churchman 11 who studied the bac- 
teriostatic action of gentian violet upon bacterium anthracis, the spores are 
at least gravely affected by treatment with the dye and that in presence of it 
they can not develop As brilliant green has a higher bacteriostatic action 
than gentian violet, the use of it may be of value in preparation of catgut 
A P er cen t ointment prepared by dissolving brilliant green in water and 
mixing it with petrolatum has been recommended by Baccal for treatment 
of burns 

SUMMARY 

A survey of the clinical results after the use of brilliant green as local 
antiseptic in prophylaxis as well as treatment of various surgical conditions 
shows that the substance possesses a high antiseptic value toward the most 
frequent pathogenic microorganisms encountered in surgical diseases , it has 
an excellent power of penetration , it is non-irritant and non-toxic , it stimu- 
lates the formation of healthy granulation tissues and, last but not least, it is 
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very cheap The impression was gained that in many instances the substance 
was superior to other antiseptics m common use These findings justify 
further clinical investigations as to the value of brilliant green and suggest 
the desirability of laboratory experiments in order to evaluate it as a general 
antiseptic 
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SOME INDICATIONS FOR SECTION OF THE POSTERIOR 
ROOT OF THE TRIGEMINAL NERVE THROUGH 
THE POSTERIOR FOSSA 

By William P Van Wagenen, M D 
Of Rochester, N Y 

FROM THE DEPARTMENT OF SDRGER1, VEUROSCIiGIC VE DI\ ISION OF TIIE UNIl ERSIT1 OF ROCHESTER 

Section of the posterior root of the trigeminal nerve through the tem- 
poral fossa has, by most clinics, come to be accepted as the usual route for 
carrying out this measuie It is well standardized and cames about as low 
a mortality and morbidity as any operation m suigery There aie, however, 
a group of cases wdiere it would seem to be well-nigh impossible 01 at least 
extremely difficult to section the posterior root of the fifth nerve m this 
usual manner It seems worthwhile to leport a group of such cases — five 
m number Dandy 1 has called attention recently to the feasibility of section- 
ing the posterior root of the tngemmal nerve thiough the posterioi fossa 
This operation has been earned out m the five reported cases as well as m a 
number of others 

Case I — Tngemmal ncuialgia, majoi — light Section of postenoi loot of tngemmal 
nerve thiough postcnoi fossa because of an osteoma m the flooi of the tempo) al fossa 
O H, hospital No 28,440, a thirty-nine-year-old woman, was referred to the hospital 
for the relief of major trigeminal neuralgia The history was entirely typical of this 
malady and she was observed in several very characteristic attacks 

Opciation — The floor of the middle fossa of the skull was exposed by a linear 
incision through the right temporal muscle and elevation of the dura was carried medially 
for about three centimetres At this point there was a fairly marked elevation of the 
floor of the middle fossa which seemed unusual It apparently was situated slightly 
anterior and lateral to the foramen spinosum An attempt was made to locate the fora- 
men spinosum and divide the middle meningeal artery, but this proved impossible owing 
to the fact that this bony prominence projected upward to the height of about one 
centimetre in front of the foramen An attempt was made to chisel this bony 
prominence away, but mucous membrane of the nasal cavity was at once exposed The 
dissection was carried forward until the first division was identified, but it was impossible 
to expose enough of the ganglion to extirpate it Consequently the attempt was aban- 
doned, and on the next day the posterior root of the right trigeminal nerve was divided 
through the posterior fossa without difficulty The motor root could be identified 
slightly anterior and medianward to the sensory root and was preserved No particular 
difficulty in bleeding was encountered from the petrosal veins The patient made 
an uneventful recovery and has had complete relief of pain to date, some eighteen 
months later 

Case II — Basal-cell caicmoma of left cheek Metastascs to paiotid gland and 
left tempot al icgwn Section of tngemmal loot thiough postenor fossa because of 
infection in tempo) al legion J P, hospital No 26,048, was transferred to the neuro- 
surgical service because of severe pain in the distribution of the left trigeminal nerve 
He had been under treatment for over a year with a progressive basal-cell carcinoma 

1 Dandy, Walter E An Operation for the Cure of Tic Douloureux Partial Section 
of the Sensory Root at the Pons Arch Surg , vol xvm, p 687, 1929 
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of the face Metastases to the parotid ghnd and temporal region had occurred Biopsy 
of a gland in the temporal region had been done, and at the time seen the field was 
slightly infected Because of the presence of tumor in the operative field and also 
because of the presence of infection it was thought advisable to section the posterior 
root of the trigeminal nerve through the posterior fossa Tins was carried out under 
novocame and colonic ether an-csthesia There was some difficulty in exposing the 
trigeminal dorsal root owing to the fact that a large petrosal nerve lay directly over it 
and a small artery to the side of it The artery was coagulated and divided It was 
then possible to slip a hook beneath the vein and avulse the posterior root without 
damaging the motor division or tearing the petrosal vein The patient had complete 
anaesthesia in the distribution of the fifth nerve (Fig i and Fig 2 ) 

Case III — Caicinoma of the jaw with ceivical metastases Section of the postcuor 
loot of tngcmmal nerve though the postcuoi fossa in oidci to combine cervical dorsal 
ihisotomy with section of the toot of the fifth ncivc G G, hospital No 26,597, a 



Fig i Fig 2 

Fig 1 — Case II Basal cell carcinoma of face Metastases to temporal region and parotid gland 
which base became infected following biops> 

Tig 2 — Case II T>pe of incision used for unilateral cerebellar exposure and section of dorsal root 

of trigeminal nerve via posterior fossa 


forty-seven-year-old man, was transferred to the neurosurgical service because of severe 
pam from carcinoma of the right jaw with metastases to the floor of the mouth and 
cervical lymph-nodes When first seen most of the pam was largely in the region of 
cervical metastases A section of the cervical nerves as the} appeared along the pos- 
terior border of the sternocleidomastoid muscle was done rather than an intradural 
dorsal-root section, because of his poor general condition At the same time a ligation 
of the external carotid artery was carried out because of the danger of haemorrhage from 
ulcerations within the oral cavity The patient obtained considerable relief from pain 
for about six months and was able to eat and sleep moderate!} well At the end of this 
time, however, he had a recurrence of the pam both in the distribution of the cervical 
nerves and of the right trigeminal nerve Opiates by this time had proven to be of 
little use and some more radical measure for relief of pain seemed warranted Under 
colonic ether and local amesthesia, the right trigeminal nerve was exposed through the 
posterior fossa There were two good-sized branches of the petrosal veins l>ing over 
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the nerve These were electrocoagulated and divided Another branch passed so close 
to the posterior root that it was impossible to divide it, and consequently both vein 
and posterior root were coagulated together The dorsal root was not actually divided 
At the same time the upper four cervical nerves were exposed by a hemilaminectomy 
and divided 

Complete amesthesia over the face and cervical region of the operated side resulted 
The patient survived ten days following operation Autopsy showed a carcinoma of the 
right side of the tongue, of the right jaw, and of the floor of the mouth A bilateral 
necrotizing pneumonia and gangrene of the lungs with multiple small abscesses pre- 
sumably followed aspiration from a much-infected oral cavity 

Case IV — Carcinoma of sphenoid sinus zvith extension to left Gasscnan ganglion 
and basal din a mate) Section of dot sal toot of fifth nerve tluough postcnoi fossa 
A S , No 31,209, a man aged fifty-seven, was referred to the neurosurgical service because 
of pain 111 distribution of the left fifth nerve The patient obviouslj had Paget’s disease 



Fig 3 — Cise IV Drawing af autopsy specimen showing invasion of left Gasserian ganglion, 
pituitarj bod} and dura mater o\er basilar bone by a carcinoma of the sphenoid sinus 


in a fairly advanced stage X-rays of the skull showed the usual changes associated 
with Paget’s disease The possibility of bony exostoses about cranial nerve foramina 
as a cause of the third, fourth, fifth and sixth nerve palsies was considered A tumor 
of the Gasserian ganglion was also thought likely because of ocular palsies and pain, m 
fifth nerve distribution along with partial anaesthesia and partial motor paralysis of that 
nerve No evidence of a tumor involving the nasal sinus could be demonstrated by X-ray, 
probably because of the marked changes m bone associated with Paget’s disease 

An attempt was made to section the posterior root of the fifth nerve through the 
middle fossa The middle meningeal artery was exposed without difficulty When an 
attempt was made to push bone wax into the foramen spinosum to control bleeding, the 
bone proved to be so soft that it pushed away in front of an instrument with great ease 
Troublesome bleeding from the artery resulted, and it was necessary to ligate the exter- 
nal carotid artery 111 the neck The middle meningeal artery was then divided It 
proved totally impossible to expose the posterior root of the trigeminal nerve owing to 
the presence of a tumor of fairly great vascularity involving the Gasserian ganglion 
After repeated unsuccessful attempts to extirpate enough tumor to get at the posterior 
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root, each associated with fairly profuse bleeding, the wound was closed Several days 
later the posterior root of the fifth nerve was divided through the posterior fossa The 
patient succumbed some six days later Autopsy revealed the presence of a small car- 
cinoma of the sphenoid sinus with extension to the pituitary gland, sphenoid bone, left 
Gasserian ganglion, and the dura mater at the base of the skull (Pig 3 ) He also 
had moderate bilateral bronchopneumonia, arteriosclerotic kidney, healed pulmonary 
tuberculosis, and chronic, adhesive pleuritis Changes in bone commonly associated with 
Paget’s disease were everywhere evident 

Casd V — Tiigcmmal ncmalgia — majoi Section of postenor root of tngeminal 
nerve though postenoi fossa because of dense adhesions between dm a matci and Gas- 
sei tan ganglion R H , a forty-one-year-old man, was referred to the hospital because 
of severe trigeminal neuralgia of some ten y’ears’ duration He had had nine or ten 
“deep alcohol injections,” only two of which had gnen any lasting benefit 

0 fetation— An attempted section of the dorsal root of the trigeminal nerve through 
the temporal fossa was made with the patient in the sitting posture The middle menin- 
geal artery was divided without difficulty From this point on the dissection to uncover 
the dorsal root was extremely difficult The dura was leather-like and so densely 
adherent to surrounding structures that it could not be ele\ated from over the dorsal 
root The mandibular division of the ganglion and dura over it seemed fused The 
ophthalmic division of the ganglion was then exposed and attempt made to uncover 
enough of the ganglion itself to either inject it or extirpate it This also proved impos- 
sible Presumably the previous stray alcohol injections had set up a profuse connective 
tissue reaction about the dura and surrounding structures 

Two days later the posterior root of the trigeminal nerve was exposed through the 
postenor fossa The arachnoid about the nerve was much thickened and adherent to 
surrounding structures Several fair-sized radicles of the petrosal veins gave trouble- 
some bleeding and it was only after a long tedious procedure that the dorsal root was 
finally divided The patient has had complete relief of pain but has had some persistent 
ataxia of one arm, presumably due to damage to the cerebellum in exposing the dorsal 
root and controlling bleeding 

The opeiative procedure has varied greatly in its technical difficulties 
In three of the lepoited cases the tngeminal doisal root was sectioned with 
compaiative ease In one case it was necessary to electrocoagulate the root 
along with a branch of the petrosal vein The root could not be divided 
without a great likelihood of tearing the vein On the other hand, complete 
ana;sthesia and relief of pam followed such a procedure In one case serious 
bleeding fiom a torn petrosal vein occuricd and w r as controlled only with 
difficult} Evidence of slight but permanent damage of the cerebellar lobe 
has resulted In none of the cases has theie lesulted any injury to an adjoin- 
ing nerve The operation has been perfoimed on five other patients where 
the dorsal root could have been sectioned thiough the temporal fossa In 
two of these cases the root was only paitially sectioned In both of these 
cases the pain has been completely relieved Sensoiy examination following 
this is m accord with that described by Dandy, i c , there was a preservation 
of normal sensation over the distribution of the tngeminal nerve except for 
a small area about the upper hp m one instance and about the lower lip in 
anothei The impression gained from these ten cases is that the operation is 
a procedure of considerably greater magnitude and risk than that through 
tie temporal fossa In spite of this, familiarity with the opeiation would 
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seem to be a very valuable adjunct to one’s neuiosurgical armentarium Two 
deaths m the ten cases opeiated on have occuired Both weie m subjects 
much debilitated by far-advanced carcinoma and death might well have fol- 
lowed any major surgical pioceduie There is a gioup of cases where the 
trigeminal loot cannot be sectioned through the tempoial fossa and for these 
it would seem to be largely indicated There is a second though smallei 
gioup where it is at times advisable to combine an upper ceivical doisal 
rhizotomy with section of the tiigenunal loot This may well be combined 
m one operation 

The emphasis that Dandy has laid on a veiy exacting equipment, such as 
suitable lighted retractois, neive hooks and light-angle knives, right-angle 
silver clip holders, a smooth anaesthesia, etc , can only be stressed 

No difference in the type 01 distnbution of sensoiy loss could be made 
out from that obtained by section of the doisal root tlnough the tempoial 
fossa if the root was totally divided In two cases where the doisal root 
was paitially divided theie resulted a preseivation of noimal sensation ovei 
the greater part of the face Pieservation of the motoi loot has undoubtedly 
been easier and more assured by the posterioi fossa loute than by the tem- 
poral route 

CONCLUSIONS 

Five cases are reported wheie section of the posterioi loot of the trigemi- 
nal nerve was done foi the lelief of pam perforce of necessity In one of 
these cases the operation was combined with a umlateial upper ceivical dorsal 
rhizotomy The impression is gamed fiom these and othei cases that while 
the operation is considerably more hazaidous and difficult than that through 
the temporal loute, it is a valuable adjunct to one’s neurosurgical aimentarium 
No evidence has been gamed from this senes of cases that the type or area of 
anaesthesia differs from that which occuis when the tngeminal loot is sec- 
tioned via the temporal fossa, piovided the loot is totally divided In two in- 
stances wheie only the lower half of the nerve was sectioned there has been a 
preservation of sensation over the face in all but several localized areas 
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PENETRATING WOUNDS OF THE ABDOMEN* 

By Arthur E Billings, M D , and Adolph Walkling, M D 

of Philadelphia, Pa 

FROM THE SURGICAL SFRMCI OF THE I*N\9^L\ \MA HOSP1T \L 

We have reviewed the records of 220 cases of penetrating wounds of the 
abdomen admitted to the Pennsylvania Plospital during the years 1909 to 
1930 inclusive, and for the privilege of reporting them we are much indebted 
to Drs John H Gibbon and Charles F Mitchell, surgeons-m-chief to the hos- 
pital, and to the former chiefs upon whose services they were admitted We 
have not included m this series any cases with penetrating wounds other 
than those resulting from stab and gunshot injuries We are considering the 
two groups separately because the stab wounds, as a group, are less serious 
than the gunshot cases foi the reason that, in the latter, there is more hrernor- 
rhage and more extensive visceral injury 

I11 this series, about the usual ratio of danger of the gunshot over the stab 
injuries was maintained, that is, a little more than 2 to 1 The operative 
mortality m civil life seems to have been established around the 50 per cent 
level for gunshot wounds and about 25 per cent for the stab injuries, with 
a considerably higher total rate for both groups In the gunshot cases, 
Wallace, reporting on 1200 cases from the British Expeditionary Force, 
showed an operative mortality of 53 9 per cent , and a total mortality in- 
cluding non-operative cases of 60 2 per cent Lockwood Kennedy, ct al 
in military service, reported on 500 cases with an operative mortality of 51 97 
per cent In 1902 Fcnei reported on 152 cases of gunshot wounds from 
the Charity Hospital New Orleans 96 of which suffered visceral injury with 
7 1 deaths (74 per cent ) Bivmgs, in 66 cases operated upon reported a 
mortality of 60 6 per cent McKeithen’s mortality on 56 gunshot cases was 
44 6 per cent , and on 13 stab cases 30 7 per cent 

The experience of the Charity Hospital in New Orleans in these injuries 
seems to have been gi eater than that of any other institution, and they have 
appointed, under the direction of Doctor Matas, a special committee for the 
study of these cases Miller’s report on a personal experience in 46 cases 
operated upon there with 23 recoveries, and a paper by Loria dealing with 
visceral injuries in gunshot wounds of the abdomen” are the latest com- 
munications from this institution Mason, in Ins last leport, analyzed 127 
cases, stressing the influence of haemoirhage on mortality, and has divided 
his series into a laige and small Vnemoirhage group regardless of visceral 
injury showing a mortality of 87 2 per cent in the large fuernoi rhage series, 
and 36 1 per cent m the small htemorihage series He uiges strongly the 
Read before the Philadelphia Academj of Surgery, Ma\ 4, 1931 
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moie routine use of blood tiansfusion in these cases Condict has leported 
a senes of 20 cases fiom the Goveineui Hospital, with 11 lecovenes 

Winslow, 111 a lepoit of 31 cases of gunshot and stall wounds of the 
abdomen treated at the Univeisity Hospital, Baltimore, lesulting in 16 lecov- 
enes and 15 deaths, says that 111 two cases which died, perforations of the 
intestine weie overlooked at opeiation We feel that overlooked injury at 
the tune of operation is one of the most impoitant causes of the present 
high death rate in peifoiatmg wounds of the abdomen Since studying our 
own series we are moie strongly convinced than ever of this fact, and we 
may add that with this conviction there has also come a good deal of chagiin, 
and a lesson which we know will be helpful peisonally and we hope may 
be of some assistance to otheis in the treatment of these injuries The 
operations m oui senes were peifoimed by the attending and assistant 
attending members of the staff, and the former chief resident physicians 
of the hospital during this penod 


Table I 

Slab Cases 


Gunshot Cases 



Recoveries 

Deaths 



Recoveries 

Deaths 



( 

\ 

Non- 


Non- 



Operative 

operative 


Operative operative 

Age average 

3i 7 

40 5 

33 

26 1 

32 9 

3i 

Colored 

35 

7 

2 

20 

24 

6 

White 

27 

10 

2 

4i 

3i 

14 

Male 

56 

15 

4 

53 

47 

18 

Female 

6 

2 

0 

8 

8 

2 


Slab Wounds 


Total stab-wound cases 


Cases operated upon 


Cases not operated upon 


recoveries 

63 

deaths 

21 

recoveries 

60 

deaths 

17 

recoveries 

3 

deaths 

4 

25 per cent 

, the 


mortality is 22 per cent A brief analysis of the cases recovering after opera- 
tion revealed that in 19 instances there was penetration without visceral injury 


Group I 

Stab-ivound Injw ics — Opeiation — Rccovei v 

Case I — Colored man, thirty-two years old Operation, hours after injur> — ? 
Location of wound — Upper right abdomen Operative findings — Wound of liver, dia- 
phragm and pleura Operation — Laparotomy, liver pack, secondary rib resection, drain- 
age Complications — Sub-diaphragmatic abscess Days in hospital — Sixty-five 

Case II — Colored man, thirtv-one years old Operation, hours after injury — 
Three and one-half Location of wound — Lower right abdomen, anterior Operative 
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findings —Intestine protruding, slight haemorrhage Operation —Exploratory laparot- 
omy, irrigation N S S , drainage Days in hospital -Twenty-one 

Case III— White man, twenty-three years old Operation, hours after injury—’ 
Location of wound— Lower right abdomen, anterior Operative findings —Penetrating 
wound , slight lvemorrhage Operation — Exploratory laparotomy , no drainage Days 
m hospital — Eighteen 

Case IV— White man, forty-seven years old Operation, hours after injury — 
One and one-half Location of wound— Upper left abdomen, anterior Operative find- 
ings — Laceration of mesentery , slight haemorrhage Operation — Laparotomy, ligation , 
no drainage , irrigation N S S Day s in hospital — Twenty 

Case V— White man, sixteen years old Operation, hours after injury— ’ Loca- 
tion of wound— Lower left abdomen, anterior Operative findings —Tour perforations 
ileum, laceration of mesentery, severe lvemorrhage Operation — Enterorraphy , irriga- 
tion N S S , drainage Day s in hospital — Thirty-two 

Case VI— White man, thirty-one years old Operation, hours after injury— One 
and one-quarter Location of wound — bpper left abdomen, from back Operative find- 
ings — Wound of spleen, diaphragm, pleura, slight h-emorrhage Operation — 
Laparotomy, drainage Complications — Pulmonary collapse Days in hospital — 
Twelve 

Case VII — Colored man, fifty years old Operation, hours after injury — Two 
Location of wound — Upper left abdomen, anterior Operative findings — Two perfora- 
tions stomach , slight lvemorrhage Operation — Gastrorrhaphv , no drainage Compli- 
cations — Local peritonitis Day s in hospital — Thirty 

Case VIII — Colored man, thirty -s.x years old Operation, hours after injury — 

Three Location of wound — Upper mid-abdomen Operative findings — Wound of 

stomach , evisceration of stomach and omentum , moderate lvemorrhage Operation — 
Gastrorrhaphy Days in hospital — Thirteen 

Case IX — White man, twenty years old Operation, hours after injury' — Tour and 
one-half Location of wound — Upper left abdomen Operative findings — One perfora- 
tion of small intestine , laceration mesentery Operation — Enterorrlnphy suture , no 
drainage Days in hospital — 1 lurteen 

Case X — White man, twenty -two vears old Operation, hours after injury — 
Three Location of wound — Upper left abdomen Operative findings — Wound of 

stomach, slight lvemorrhage Operation —Gastrorrhaphy , no drainage Days in hos- 
pital — Thirty 

Case XI — White woman, thirty -eight years old Operation, hours after injury — ’ 
Location of wound — Left lower abdomen Operatn e findings — Penetrating wound , 
severe lvemorrhage , external wound Operation — Exploratory laparotomy , no dramagt 
Days m hospital — Eighteen 

Case XII — White man, twenty -one years old Operation, hours after injury — ’ 
Location of wound — Upper left abdomen, anterior, multiple Operatn'e findings — 
Wound of stomach, diaphi at'in , pleura Operation — Gastrorrhaphy , suture diaphragm, 
drainage Davs in hospital — Twenty 

Case XIII White man, twenty -two years old Operation, hours after injury — ’ 
Location of wound Lower left abdomen Operative findings — Penetrating wound 
Operation Exploratory laparotomv , no drainage Complications — Partial obstruction 
fifth day Days in hospital —Seventeen 

Case XIV White man, twenty-two years old Operation, hours after injurv — 
Eighteen Location of wound — Upper left abdomen , anterior Operative findings — 
Wound of diaphragm Operation — Exploratory laparotomy , suture diaphragm, no drain- 
age Days in hospital —Fifteen 

Case XV —White man, twenty -five years old Operation, hours after injury — One 
Location of wound Upper left abdomen, lateral Operative findings — Laceration of 
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mesentery , moderate hemorrhage Operation — Exploratory laparotomy , suture mesen- 
tery , drainage Days m hospital — Eleven 

Case XVI — White man, forty-seven years old Operation, hours after injury — Two 
Location of wound — Lower abdomen Operative findings — Laceration of mesentery , 
evisceration of small intestine and omentum , moderate hemorrhage Operation — Repair 
mesentery , no drainage Complications — Pneumonia Days m hospital — Twenty-five 

Case XVII — White man, thirty-one years old Operation, hours after injury — 
Two Location of wound — Lower right abdomen, anterior Operative findings — 
Omentum protruding, no visceral injury Operation — Exploratory laparotomy, drain- 
age Complications — Local peritonitis Daj s in hospital — Thirteen 

Case XVIII — White man, twenty-three jears old Operation, hours after injury — ? 
Location of wound — Upper left abdomen , anterior Operative findings — Small puncture 
liver , slight haemorrhage Operation — Exploratory laparotomv , suture liver , drainage 
Days in hospital — Twenty-three 

Case XIX — Colored man, fifty years old Operation, hours after injury — One and 
three-quarters Location of wound — Lower left abdomen , anterior Operative findings — 
Penetrating wound, small intestine protruding Operation — Exploratory laparotomy, 
drainage Days in hospital — Twenty 

Case XX — White man, twenty-two years old Operation, hours after injury — 
Three Location of wound — Upper right abdomen, anterior Operative findings — 
Four perforations large intestine , severe haemorrhage Operation — Enterorrhaphy , 
irrigation N S S , drainage Days in hospital — Twenty-eight 

Case XXI — White man, twenty years old Operation, hours after injury — One 
Location of wound — Lower left abdomen, lateral Operative findings — Penetrating 
wound, omentum protruding Operation — Exploratory laparotomy, drainage Days 
in hospital — Thirteen 

Case XXII — White man, twenty-six years old Operation, hours after injury — 7 
Location of wound — Abdomen Operative findings — Penetrating wound , slight 
haemorrhage Operation — Exploratory laparotomy , drainage Days in hospital — 
Fourteen 

Case XXIII — Colored man, twenty-seven years old Operation, hours after injury 
— One Location of wound — Upper left abdomen, anterior Operative findings — 
W ound of stomach , laceration of omentum , moderate haemorrhage Operation — 
Gastrorrhaphy , repair omentum , drainage Complications — Pulmonary collapse right 
lower lobe Days in hospital — Nineteen 

Case XXIV — Colored man, twenty-four years old Operation, hours after injury — 
One and one-half Location of wound — Lower left abdomen , anterior Operative find- 
ings — Penetrating wound Operation — Exploratory laparotomy, no drainage Days in 
hospital — Nine 

Case XXV — White man, thirty-five years old Operation, hours after injury — ? 
Location of wound — Upper left abdomen, chest Operative findings — Two perfora- 
tions jejunum, multiple wounds mesentery, puncture left pleura, severe haemorrhage 
Operation — Resection of jejunum with end-to-end anastomosis, drainage Days in 
hospital — Thirty-two 

Case XXVI — Colored man, twenty-four years old Operation, hours after injury — 
Four Location of wound — Upper left abdomen, anterior Operative findings — Pene- 
trating wound, slight haemorrhage Operation — Exploratory laparotomy, no drainage 
Days m hospital — Twelve 

Case XXVII — White man, twenty-eight years old Operation, hours after injury — 
One Location of wound — Upper and lower right abdomen Operative findings — 
Wound of bladder, slight haemorrhage Operation — Suture bladder, drainage Days 
in hospital — Sixteen 

Case XXVIII — White man, twenty-five years old Operation, hours after injury — 
Five and one-half Location of wound — Lower right abdomen, anterior Operative 
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findings —Penetrating wound, laceration of omentum, omentum protruding, moderate 
haemorrhage Operation —Exploratory laparotomy, , suture, ligation, no drainage 
Days m hospital— Fourteen 

Case XXIX— Colored man, fortv-two years old Operation, hours after injury — 
Two and one-half Location of wound —Lower left abdomen , anterior Operative find- 
,ngs— One perforation small intestine, moderate haemorrhage Operation — Enteror- 
rhaphv , suture , drainage Davs in hospital —Seventeen 

Case XXX— White man, twenty-six years old Operation, hours after injury — 
Two Location of wound — Upper right abdomen, anterior Operative findings — 
Penetrating wound Operation — Exploratory laparotomy , no drainage Complications 
—Infection of wound Days m hospital —Twenty 

Case XXXI — Colored man, forty-nine years old Operation, hours after mjura — 
Two and one-half Location of wound — Anterior abdomen Operatne findings — 
Penetrating wound , severe lremorrhage from omentum Operation — Exploratory 
laparotomy, ligation, no drainage Days in hospital — Nineteen 

Casf XXXII — Colored man, thirt\-six years old Operation, hours after injury — 
One Location of wound — Upper left abdomen , posterior lateral Operative findings — 
Small intestine protruding through penetrating wound Operation — Exploratory 
laparotomy no drainage Da\s in hospital — Nineteen 

Case XXXIII — White man, thirty -five years old Operation, hours after injur\ — 
Three-quarters Location of wound — Upper left abdomen, anterior Operatne findings 
— Laceration of mesentery of small intestine Operation — Exploratory laparotoma , 
suture no drainage Days in hospital — Fourteen 

Case XXXIV — White man, thirta -eight years old Operation, hours after injury — 
Two Location of wound — Upper left abdomen, anterior Operative findings — 
Severance of hypogastric vein , wound of mesentera , descending colon Operation — 
Exploratory laparotomy, ligation Days in hospital — Eighteen 

Case XXXV — White man, thirty -nine a ears old Operation, hours after injury — 
One Location of wound — Upper left abdomen, anterior Operative findings — Per- 
foration of jejunum, laceration of mesentery , haemorrhage Operation — Enterorrhapha , 
suture no drainage Day s in hospital — Eighteen 

Case XXXVI —Colored man, taventy-six years old Operation, hours after mjura — 
Two Location of wound — Upper left abdomen, anterior Operative findings — Pene- 
trating wound of liver moderate haemorrhage Operation — Laparotomy , suture of ha er 
no drainage Daas in hospital — Fourteen 

Case XXXVII —Colored man, ? years old Operation, hours after injury — One 
Location of avound —Lower right abdomen, anterior Operative findings — Penetrating 
avound Operation —Exploratory laparotomy, no drainage Daas m hospital — 
Sixteen 

Casl XXXVIII — Colored woman, fifty acars old Operation, hours after injure — 
Three and one-half Location of avound — Left lateral abdomen (flank) Operative 
findings — Penetrating aa'ound , laceration mesentery, descending colon Operation — 
Exploratory laparotomy, ligation, drainage Days in hospital — Thirty 

Casf XXXIX — Colored man, eighteen years old Operation, hours after lnjura — 
One Location of aa'ound — Loaver right abdomen , anterior Operatia'e findings — 
Omentum protruding Operation — Omentum excised no drainage Daa s in hospital — 
Thirteen 

Cash XL Colored man, thirta-fiae acars old Operation, hours after mjura — 
I ourteen Location of avound Loaver left ibdomen anterior Operatia'e findings — 
Penetrating wound , slight haemorrhage Operation — Exjiloratora laparotoma , dram- 
age Complications Local peritonit s Day's m hospital — Eourteen 

CAsr XLI Colored man thirty-five years old Operation, hours after injury — 
One Location of avound Upper left abdomen , anterior Operative findings — Pene- 
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trating wound, evisceration jejunum, slight haemorrhage Operation — Exploratory 
laparotomy , ligation , no drainage Days m hospital — Seventeen 

CAsr XLII — White man, twenty-eight years old Operation, hours after injury — 
One Location of wound — Upper left abdomen, lateral (flank) Operative findings — 
Two perforations small intestine, two of large intestine, laceration of mesentery, severe 
haemorrhage Operation — Enterorrhaphy , with drainage Davs in hospital — Thirty 

Case XLIII — Colored man, twenty-five years old Operation, hours after injurv — 
Nine and one-half Location of wound — Upper left abdomen, anterior Operative 
findings — One perforation small intestine , laceration of mesentery , severe hiemorrhage 
Operation — Enterorrhaphy , suture , ligation , no drainage Complications — General 
peritonitis Days in hospital — Twenty-three 

Case XLIV — White man, forty years old Operation, hours after injury — One 
and one-half Location of wound — Upper and lower left abdomen, anterior Operative 
findings — Evisceration of omentum and small intestine Operation — Exploratory 
laparotomy , no drainage Days in hospital — Sixteen 

Case XLV — White man, thirty-two years old Operation, hours after injury — 
Seven Location of wound — Lower left abdomen , anterior Operative findings — 
Laceration peritoneal , coat of sigmoid , slight haemorrhage Operation — Exploratory 
laparotomv , suture , no drainage Days in hospital — Seventeen 

Case XLVI — Colored man, thirty-four years old Operation, hours after injurv — 
Two Location of wound — Lower left abdomen Operative findings — Penetrating 
wound , omentum protruding Operation — Exploratory laparotomy , with drainage 
Complications — Wound infection Days in hospital — Thirty-four 

Case XLVTI — Colored man, thirty-five years old Operation, hours after injury — 
One and one-quarter Location of wound — Lower left abdomen Operative findings — 
One perforation small intestine , slight hiemorrhage , evisceration small intestine Opera- 
tion — Enterorrhaphy, suture, with drainage Days in hospital — Eighteen 

Case XLVIII — Colored woman, twenty-three years old Operation, hours after 
injury — Eight Location of wound — Upper right abdomen, anterior Operative find- 
ings — Laceration of gastrocolic omentum , severe haemorrhage Operation — Exploratory 
laparotomy , drainage Complications — Wound infection Days in hospital — 
Thirty-three 

Case XLIX — Colored man, thirty-one years old Operation, hours after injury — 
One Location of wound — Upper left abdomen, anterior Operative findings — Lacera- 
tion mesentery , transverse colon , moderate haemorrhage Operation — Exploratory 
laparotomy , ligation , drainage Complications — Wound infection Days in hospital — 
Nineteen 

Case L — Colored man, twenty-five years old Operation, hours after injury — Two 
Location of wound — Lower right abdomen , anterior Operative findings — One per- 
foration small intestine , omentum protruding , slight hiemorrhage Operation — 
Enterorrhaphy, suture, drainage Complications — Local peritonitis Days in hospital 
— T wenty-seven 

Case LI — Colored woman, twenty-two years old Operation, hours after injury — 
One and one-half Location of wound — Upper right abdomen , anterior Operative find- 
ings — Wound of liver , severe haemorrhage Operation — Exploratory laparotomy , pack , 
drainage Days in hospital — Fifteen 

Case LII — Colored man, ? years old Operation, hours after injury — Five Loca- 
tion of wound — Upper left abdomen Operative findings — Laceration of mesentery , 
moderate Iremorrhage Operation — Exploratory laparotomy , ligation , drainage 
Complications — Left pleurisy Days in hospital — Seventeen 

Case LIII — White man, thirty-two years old Operation, hours after injun — 
Two and one-half Location of wound — Upper left abdomen, anterior Operative find- 
ings — Penetrating wound , round ligament of liver severed Operation — Exploratory 
laparotomy , no drainage Days in hospital — Fifteen 
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Case LIV —Colored mm, thirty -four years old Operation, hours after injury — 
Two Location of wound — Upper left abdomen, anterior Operative findings —Lacera- 
tion of gall-bladder , omentum protruding , slight h-emorrhage Operation —Exploratory 
laparotomy , suture ligation with drainage Days in hospital — Eighteen 

Case LV— Colored man, thirty-nine years old Operation, hours after injury — 
Five Location of wound— Upper left abdomen, lateral Operative findings — Pene- 
trating wound, severe h-emorrhage, laceration gastrocolic omentum, omentum pro- 
truding Operation — Exploratory laparotomy, ligation with drainage, remfusion 500 
cubic centimetres of blood Complications — Wound infection Days in hospital — 
Twenty-three 

Case LVI — Colored man, twenty-two years old Operation, hours after injury — 
One-half Location of wound — Lower left abdomen, anterior Operative findings — 
One perforation small intestine , slight lremorrhage , omentum protruding Operation — 
Enterorrhaphy , no drainage Davs in hospital —Eleven 

Case LVII — Colored female, twenty-eight years old Operation, hours after in- 
jury — Ten Location of wound — Upper left abdomen, from back Operative findings — 
One perforation large intestine, descending colon Operation — Enterorrhaphy, with 
drainage Complications — Wound infection Days in hospital — Twenty-three 

Case LVIII — Colored man, twenty -nine jears old Operation, hours after injurj — 
Two Location of wound — Upper left abdomen , posterior Operative findings — Lacera- 
tion of spleen (slight) and diaphragm, slight h-emorrhage, omentum protruding Opera- 
tion — Exploratory laparotomj , suture with drainage Complications — Wound rupture 
ninth da> , resutured Dajs in hospital — Thirty-one 

Case LIX — Colored man, thirty-eight jears old Operation, hours after injurj — 
Four Location of wound — Upper left abdomen, anterior Operative findings — Wound 
of liver, pancreas (slight), severe htemorrhage Operation — Exploratorj laparotomj, 
packing with drainage Daj s 111 hospital — Sc\ enteen 

Case LX — Colored man, twenty-five years old Operation, hours after mjurj — 
Twelve Location of wound — Upper left abdomen , anterior Operative findings — One 
perforation of anterior wall of stomach Operation — Gastrorrhaphv , suture with drain- 
age Complications — Wound infection Davs in hospital — Twenty-three 

Stab-wound Injuries — No Operation — Recovery 

Case I — White man, thirty-five jears old Multiple stab wounds, penetrating, but 
probably no perforations Refused operation Left hospital m two days with signs of 
peritonitis still present Readmitted to hospital three tunes during the next month with- 
out abdominal symptoms, but infection still present in shoulder wounds 

Case II — Colored man, thirty-six years old Single stab wound, penetrating but 
probably no visceral injury Refused operation Apparently had local peritonitis which 
subsided Left hospital in five day's, earlier than advised , but in good condition 

Case III —Colored man, thirty-two years old Multiple stab wounds Penetrating 
wound right thoracic cavity, surgical emphysema (no effusion of consequence) , pene- 
trating wound upper abdomen without visceral injury, no peritonitis, no infection of 
wounds, no complications Left the hospital in eleven days 

Stab-wound Injur ics — Oper ation — Death 

Case I— Colored man, twenty-four years old Operation, hours alter injury— One 
and three-quarters Location of wound injury— Lower right abdomen, anterior Opera- 
tive findings- Two perforations small intestine, two of large intestine, severe haemor- 
rhage Operation —Enterorrhaphy , irrigation N S S , drainage Time and autopsy 
cause of death —Fourteen hours, h-emorrhage, shock, early peritonitis 

Case II— Colored woman, fifty-seven years old Operation, hours after injury — 
Two Location of wound injury— Upper left abdomen Operative findings —Wound 
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on under surface of liver, severe hemorrhage Operation — Exploratory laparotomj , 
packing Time and autopsy cause of death — On table, hemorrhage, shock 

Case III — White man, thirty-six years old Operation, hours after injury — 
Twenty-one Location of wound injury — Upper left abdomen, anterior Operative 
findings — One perforation of stomach, wound of diaphragm, moderate hemorrhage 
Operation — Gastrorrhaphy , suture diaphragm Complications — Delirium tremens 
Time and autopsy cause of death — Four days, peritonitis, pneumonia, pleurisy, 
pericarditis 

Case IV — Colored man, twenty-one years old Operation, hours after injury — 
Three Location of wound injury — Lower left abdomen Operative findings — Wound 
of mesentery , severe hemorrhage Operation — Repair mesentery , suture pack , drain- 
age Complications — General peritonitis, lobar-broncho pneumonia Time and autopsy 
cause of death — Four days , general peritonitis , lobar and broncho pneumonia 

Case V — White man, thirty-nine years old Operation, hours after injury — ? 
Location of wound injury — Left mid-abdomen Operative findings — Six perforations 
descending colon , severe hemorrhage Operation — Enterorrhaphj , drainage Com- 
plications — Wound infection Time and autopsy cause of death — Four days, peritonitis, 
pneumonia , leakage from site of repair 

C-SE VI — Colored man, twenty-nine jears old Operation, hours after injury — 
Two and one-half Location of wound injury — Left lower abdomen, anterior, left 
chest, anterior Operative findings — No evidence of visceral injury or bleeding found 
first operation , vomiting seventh day tenth day second operation , obstruction , in- 
testinal leakage at site of obstruction , four days later third operation , intestinal 
obstruction , leakage feces from wound , condition improved very much for six days , 
then gradually got worse , died fourteen days after third operation Operation — Ex- 
ploratory laparotomy , no drainage , second operation, resection , end-to-end anastomosis , 
drainage , third operation, drainage Complications — Abdominal infection , obstruction , 
general peritonitis, fecal fistula Time and autopsy cause of death — Twenty-eight days, 
general peritonitis and intestinal obstruction , left subphremc abscess 

Case VII — White man, fortj -seven jears old Operation, hours after injury — 
One and three-quarters Location of wound injury — Upper right abdomen, anterior 
Operative findings — Wound of liver , moderate haemorrhage Operation — Exploratory 
laparotomy, suture with drainage Complications — Meningitis Time and autopsy caue 
of death — Twenty-three days, peritonitis, subphremc abscess, septic nephritis 

Case VIII — White man, seventy years old Operation, hours after injury — One 
Location of wound injury — Lower right abdomen, anterior Operative findings — 
Suicide, excision section small intestine, completely severed colon, severe hemor- 
rhage Operation — Fixation of severed ends of intestines to abdominal wall Time and 
autopsj — Three and one-half days , shock and peritonitis , no autopsy 

C\se IX — White man, fifty years old Operation, hours after injury — Two Loca- 
tion of wound injury — Left abdomen, upper lateral Operative findings — Wound of 
spleen and stomach, profuse hemorrhage, diaphragm injured Operation — Splenic 
pedicle clamped , packing 1 ime and autopsj' cause of death — On table , severe hemor- 
rhage before operation was concluded 

Case X — White man, twenty-nine years old Operation, hours after injury — 
Eight (refused early operation) Location of wound injury — Upper left abdomen, 
anterior Operative findings — Injury to posterior w r all of stomach, diaphragm, pleura, 
moderate hemorrhage Operation — Gastrorrhaphy suture with drainage Complica- 
tions — Collapse of left lung, earh peritonitis, pleurisy Time and autopsy cause of 
death — Fifteen hours, hemorrhage, shock 

Case XI — Colored man, 7 years old Operation, hours after mjurj — One Loca- 
tion of wound injurj — Upper right abdomen, anterior Operative findings — Wound 
through edge of liver , severe hemorrhage , laceration gastrohepatic omentum Opera- 
tion — Exploratorj laparotomj , three large packs with drainage Time and autopsj 
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cause of death— Four hours, hemorrhage, penetration right pleura, wound superior 
vena cava overlooked at operation 

Case XII —Colored man, thirty-five years old Operation, hours after injury —One 
and one-half Location of wound injury— Upper left abdomen, anterior Operative 
findings — 'Wound of stomach, severe hemorrhage, second operation for rupture of 
wound with evisceration of intestines Operation —First operation, gastrorrhaphy , no 
drainage, second operation second day, wound repair, drainage Complications — Rup- 
tured wound, general peritonitis Time and autopsy cause of death — Four days, gen- 
eral peritonitis 

Case XIII— White man, twenty-six years old Operation, hours after injury — 
One to two Location of wound injury — Left abdomen, anterior Operative findings — 
One perforation small intestine, injury to mesenteric border of ileum, severe harnior- 
rhage Operation — Enterorrhaphy , no drainage , second day after operation drained 
for peritonitis Complications — General peritonitis Time and autopsy cause of death — 
Two days, general peritonitis, fulminating 

Case XIV — White man, forty-four vears old Operation, hours after injury — 
One and one-half Location of wound injury — Right abdomen, multiple of chest and 
body (17 wounds) Operative findings — One perforation of stomach, transverse colon, 
laceration of omentum , model ate hamiorrhage , wound of left lung Operation — Gas- 
trorrhaphy , enterorrhapln , repair omentum , drainage Complications — Delirium 
tremens Time and autopsv cause of death — Se\en days, peritonitis, wounds of liver 
and left kidney overlooked 

Case XV — Colored man, sixty years old Operation, hours after mjur\ — One 
Location of wound injury — Upper and lower right abdomen, anterior (multiple) 
Operative findings — Laceration of liyer, penetrating wounds, moderate haemorrhage 
Operation — Laparotomy , packing liver wound (too tight) Complications — Pulmonary 
oedema, biliarv fistula Tune and autopsv cause of death — Seven dais, pneumonia 
infection of liver wound, subphremc abscess 

Case XVI — Colored woman, twenty-five years old Operation, hours after injury — 
Four and one-half Location of wound injury — Upper left abdomen, anterior Operative 
findings — Six perforations jejunum, one of transverse colon, moderate hTmorrhage 
Operation — Enterorrhaphv , ligation, suture, drainage Complications — Local peri- 
tonitis, pulmonary oedema Time and autopsy cause of death — Four days, haemorrhage, 
shock , advanced pulmonary tuberculosis contributing cause 

Case XVII — White man fifty -three years old Operation, hours after injury — 
Eighteen Location of wound injury — Loyver left abdomen, anterior, multiple Opera- 
tive findings — Multiple perforations small intestine and mesentery , one of mesosigmoid , 
moderate haemorrhage Operation — Resection of fifteen inches ileum and lateral anas- 
tomosis, drainage Time and autopsy cause of death — Four days, septic peritonitis 

Siab-zvoitnd Injuncs — No opciation — Death 

Case I — White man, forty years old Multiple stab yyounds of heart and abdomen, 
penetrating Died two minutes after admission No autopsy 

Case II — White man, forty-tyvo y r ears old Single stab yvound left upper abdomen 
Had generalized cedema with cardiac decompensation Suicide Died in tyventy hours 
No autopsy 

Casf III —Colored man, ? years old Single stab yvound left upper abdomen 
Died immediately after admission Autopsy shoyved clot in pericardium causing com- 
pression of heart, right side of right ventricle penetrated 

Case IV — Colored man, tyventy -three years old Single stab yvound epigastrium 
Signs of severe lremorrhage , omentum protruding Died in tyventy minutes No 
autopsv 
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The mesentery was injured m 17 cases (no associated injuries in 7) 

The oment/um was injured m 6 cases (no associated injuries m2) 

The stomach was injured m 6 cases (multiple — 1 ) 

The small intestine u as injured in n cases (multiple — 3) 

The large intestine was injured m 3 cases (multiple — 2) 

The urinary bladder was injured m 1 case 

The liver w as injured m 3 cases 

The spleen was injured in 1 case (small wound) 

The pancreas w as injured m 1 case (small wound) 

( intestine 8 

stomach 1 

omentum 8 

T ,, , /unilateral 6 

In 7 cases the pleural cavity u as penetrated < ^ 5 | atera | t 

The diaphragm was perforated in 5 cases 

Haemorrhage was severe in 7 cases, moderate m n, and slight m 16 In 26 
there w as no note as to haemorrhage Shock as a rule was not marked except 
v hen associated with considerable haemorrhage It was surprisingly slight 
m most of the evisceration cases In several instances the patients had 
ualked into the receiving vard with a part of their intestines resting m their 
clothes with but little evidence of shock The operative procedure m this 
group was very simple 

A resection with end-to-end anastomosis v as done in one case for multiple 
injuries to the jejunum and its mesentery In 20 cases the wound was 
closed without drainage, including 14 without visceral injury, 3 stomach 
perforations, 2 small intestine perforations, and one liver wound The 
complications included — wound infection, 7 , rupture of wound and eviscera- 
tion (ninth day), 1 , partial obstruction, 1 , pneumonia, 2 , pulmonary collapse, 
2 , pleurisy, 1 , subphrenic abscess, 1 , and phlebitis, I 

Three cases recovered without operation who suffered penetrating wounds 
Two of these patients refused to have operations performed The other one 
was admitted many hours after being stabbed without symptoms of visceral 
injury, and was treated conservatively We do not believe that any of them 
suffered visceral damage 

Seventeen of the 77 cases operated upon died Autopsies were performed 
on 15 cases (88 per cent ) There are a few outstanding features m this 
group In 9 cases haemorrhage was severe, and in 7 it was moderate m 
amount Four deaths occurred within fifteen hours, and can be attributed 
directly to haemorrhage and shock Thirteen died withm four days, and all 
severe haemorrhage cases died withm four days In 2 cases resection of 
small intestine was done (one lateral and one end-to-end anastomosis) In 
four cases the abdomen was closed without drainage At autopsy peritonitis 
was found in 11 cases, pneumonia in 3, and subphrenic abscess m three 
Wounds of the liver and left kidney were overlooked at operation m a case 
suffering multiple penetrating wounds of chest and abdomen with per- 
forations of stomach and colon The cause of death was peritonitis on the 
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seventh day In one case leakage occuried after repair of six perforations 
of the colon Death resulted on the fourth day from peritonitis 


Gunshot Wounds 



, (recoveries 

6l 

Total gunshot-wound cases 

136 (deaths 

75 


[recoveries 

59 

Cases operated upon 

(deaths 

55 


/recoveries 

2 

Cases not operated upon 

22 /deaths 

20 


A total moitahty of 55 14 pei cent is shown in this group and an opera- 
tive mortality of 482 per cent In the group of operative recoveries of 
which there weie 59, liEemorrhage was severe in 27, moderate in 12, slight in 
12, and no note as to Inemorrhage m 8 cases In 21 cases visceral injuries 
weie single, and 111 32 they were multiple 

Group II 

Gunshot IFowui htjuncs — Opoahon — Rccovciv 

Casl I — Colored man, fortv-two years old Operation, hours after injury — Two 
Location of wound — Upper left abdomen anterior Operativ e findings — Wound of 
liver, severe h'emorrhage Operation — Packing wound, drainage Da\s in hospital — 
Thirty -four 

C/se II — Colored man, twenty-seven years old Operation, hours after injury — 
One and one-cuarter Location of wound — Lower left abdomen, anterior Operative 
findings — Two perforations sigmoid , moderate hxmorrhage Operation — Enteror- 
rhaphy , suture , drainage Complications — Wound infection Day s in hospital — 
Eighteen 

Casf III — Colored man twentv-seven vears old Operation, hours after injury — 
Three Location of V'ound —Lower left abdomen anterior Operative findings — 
Wound of bladder , slight hxmorrhage Operation — Marsupialization with drainage 
Dai s in hospital — Fifty -nine 

Case IV — 'White man, seventy-three vears old Operation, hours after injuri — 
One and one-half Location of wound — Upper left abdomen , anterior Operative find- 
ings — Perforation of stomach severe h emorrhage Operation — Gastrorrhaphv , suture , 
drainage Days 111 hospital — Fifty-nine 

Case V — White man, nineteen vears old Operation, hours after injuri — One ana 
one half Location of wound — Mid-abdomen Operative findings —Two perforations 
jejunum severe hxmorrhage Operation — Enterorrhaphy , suture, packing Complica- 
tions — Pneumonia effusion Davs in hospital — Forty 

Case VI — White woman, sixteen vears old Operation hours after miurv — 7 
Location of wound — Right upper abdomen Operative findings — -Wound of liver severe 
hxmorrhage Operation — Packing wound Days in hospital — Fourteen 

CAsr "VII — Colored man, twentv-six years old Operation, hours after injurv — 
Three and one-half Location of wound — I ower left abdomen , posterior Operative 
findings — \\ ound right ureter Operation — Drainage Complications — Urinary fistula, 
posterior healed spontaneouslv Days in hospital — Forty -four 

Casi VIII — Colored woman twenty-five vears old Operation hours after injurv 
Two Location of wound — Lower left abdomen, anterior Operative findings — 
W ound of liver , severe hxmorrhage Operation —Packing wound drainage Compli- 
cations Liver abscess 7 drainage, fever five weeks Days in hospital — Seventy 
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Case IX — White man, twenty -one years old Operation, hours after mjurv — Two 
Location of wound — Upper left abdomen, anterior Operative findings — Wound of 
liver, moderate haemorrhage Operation — Packing wound Complications — Pleurisy, 
pneumonia Dais m hospital — Nineteen 

Case X — White woman, twenty-three years old Operation, hours after injur} — • 
One and one-half Location of wound — Upper right abdomen , anterior Operative 
findings — Wound of pancreas, one perforation of small intestine and one of stomach, 
moderate haemorrhage Operation — Gastrorrhaphy , enterorrhaphy , suture , drainage 
Complications — Duodenal fistula, local peritonitis, fistula healed spontaneously Days 
m hospital — Ninety-two 

Case XI — White man, twenty-seven years old Operation, hours after injury — One 
Location of wound — Upper right abdomen, anterior Operative findings — Two per- 
forations stomach , six perforations small intestine , one of transverse colon and one of 
rectum , moderate haemorrhage Operation — Gastrorrhaphy , enterorrhaphy , irrigation 
with N S S , drainage Davs m hospital — Twenty-five 

C \se XII — White man, twenty-five years old Operation, hours after injury — 
Five Location of wound — Upper left abdomen, anterior Operative findings — Wound 
of diaphragm , pleura Operation — Laparotomy , no drainage Days in hospital — 
Twelve 

Case XIII — White man, twenty-two years old Operation, hours after injury — 
One to one and one-half Location of wound — Upper left abdomen , posterior Opera- 
tive findings — Wound of liver and stomach , moderate haemorrhage Operation — 
Gastrorrhaphy , drainage Days in hospital — Thirty 

Case XIV — White man, thirty-three years old Operation, hours after injury — 0 
Location of wound — Upper left abdomen, posterior Operative findings — Penetrating 
wound Operation — Laparotomy, no drainage Days m hospital — Nineteen 

Case XV — White girl, twelve years old Operation, hours after injury — 7 Loca- 
tion of wound — Lower abdomen Operative findings — Two perforations small intestine, 
slight haemorrhage Operation — Enterorrhaphy, drainage Days m hospital — Fifteen 
Case XVI — White man, fortv -three years old Operation, hours after injury — 
T wentv-seven Location of wound — Upper right abdomen , two wounds Operative 
findings — One perforation of caecum , moderate Hemorrhage Operation — Enteror- 

rhaphy, drainage Days in hospital — Twenty-three 

Case XVII — Colored man, twenty-eight years old Operation, hours after injury 
— 7 Location of wound — Left upper abdomen Operative findings — Perforation of 
spleen , severe haemorrhage Operation — Splenectomy , gauze pack , drainage , transfu- 
sion Complications — On twenty-fifth day onset of severe tertian malarial infection , 
plasmodia recovered , responded to quinine therapy Days m hospital — Forty-five 

Case XVIII — Colored man, forty years old Operation, hours after injury — Two 
to three Location of wound — Left upper abdomen Operative findings — No visceral 
injury, penetrating wound Operation — Exploratory laparotomy, no visceral injury 
Complications — Hemothorax , thorocotomy , drainage Days in hospital — Sixteen 

Case XIX — White boy, five years old Operation, hours after injury — 7 Location 
of wound — Upper right abdomen , anterior Operative findings — Wound of liver , 
severe haemorrhage Operation — Packing wound , drainage Complications — Biliary 
fistula , subphremc abscess Days in hospital — Thirty-nine 

Case XX — Colored man, thirty-four years old Operation, hours after injury — 
One and one-half Location of wound — Upper left abdomen , posterior Operative 
findings — Wound left kidney, severe haemorrhage Operation — Nephrectomy, drain- 
age Complications — Wound infection Days m hospital — Twenty-five 

Case XXI — White man, thirty-five years old Operation, hours after injury' — 
One Location of wound — Upper right abdomen, lateral Operative findings — Wound 
of liver , anterior surface , severe haemoi rhage Operation — Packing of wound with 
vaseline gauze Days in hospital — One hundred and two 

1029 



BILLINGS AND WALKLING 


Case XXII —White man, twenty-three years old Operation, hours after injur} — 
Two and three-quarters Location of wound — Lower abdomen , anterior Operative 
findings — Injur> to veins in pelvis, severe h'emorrhage Operation Packing in 
pelvis, drainage Days in hospital — Seventeen 

Case XXIII— White man, eighteen >ears old Operation, hours after injury — 
Twenty-six Location of wound — Lpper right abdomen Operative findings— Two 
perforations small intestine , severe h'emorrhage , laceration mesentery Operation 
Enterorrhaphy , drainage, suture Complications — Influenza Da}s in hospital 

Thirty-one 

Case XXIV— Colored man, thirty years old Operation, hours after injury— Two 
Location of wound — Lower left abdomen, anterior Operative findings —Large htema- 
tona in spermatic cord , moderate h'emorrhage Operation — Drainage Days in hospi- 
tal — Fourteen 

Case XXV— White man, thirty-eight >ears old Operation, hours after injury — 
One Location of wound Lower abdomen Operative findings — Thirteen perforations 
small intestine, one of bladder, moderate hemorrhage Operation — Enterorrhaph} , 

lateral anastomosis without resection, suture, drainage Days in hospital — Forty-four 
Case XXVI— Colored man, twenty-five }ears old Operation, hours after injur} — 
One and one-half Location of wound— Upper right abdomen, lateral Operative find- 
ings — Wound of liver and diaphragm, severe h'emorrhage Operation — Packing liver 
wound, drainage Complications — Wound infection Days in hospital — T went} -three 
Case XXVII— White man, nineteen }ears old Operation, hours after injurv — 
Two Location of wound — Lower abdomen from back Operative findings — Laceration 
gastro-colic omentum, injury lumbar plexus, severe h'emorrhage Operation — Suture, 

no drainage Complications — Paral} sis left foot , wound infection , general peritonitis 
Days in hospital — Forty-three 

Case XXVIII — White man, tlurt}-four }ears old Operation, hours after injur} 
— One and three-quarters Location of wound — Upper right abdomen from back Opera- 
tive findings — Wound right lobe liver, right kidnev , severe h'emorrhage Operation — 
Packing, drainage, suture Days in hospital — Twent} 

Case XXIX — White man, twent} -two vears old Operation, hours after injurv — 
Two Location of wound — Upper right, left abdomen, anterior Operative findings — 
Wound of liver and stomach, severe Inemorrlnge Operation — Gastrorrhaph} , packing 
Davs in hospital — Twenty-five 

Case XXX — Colored man, fortv-one }ears old Operation, hours after injury — 7 
Location of wound — Lower left abdomen , anterior Operativ e findings — Four perfora- 
tions small intestine , thrombosis of v eins , mesenterv Operation — Resection with 
lateral anastomosis , wound resutured sixth day , drainage Complications — General 
peritonitis Da}s in hospital — Thirty-four 

Case XXXI — White girl, twelve years old Operation, hours after injurv — One 
Location of wound — Upper abdomen Operative findings — Wound of liver , spleen , 
stomach Operation — Suture , gauze pack , gastrorrhaphy , drainage Days in hospital 
— Twent} -six 

Case XXXII — White man, twent} -seven }ears old Operation hours after injury 
— One and one-half Location of wound — Upper abdomen , posterior , left side Opera- 
tive findings — Upper edge of spleen nicked , slight h'emorrhage Operation — Packing 
vaseline gauze, drainage Complications — Pleurisy Da}s in hospital — Thirteen 

Case XXXIII — White man, thirty-two years old Operation, hours after injury — 

One Location of wound — Lower left abdomen , anterior Operative findings Six 

perforations small intestine , one of sigmoid , several perforations omentum , severe 
h'emorrhage Operation — Enterorrhaph} , ligation , resection ileum , end-to-end anasto- 
mosis no drainage Complications — General peritonitis, wound infections Days in 
hospital — Twenty-eight 

Case XXXIV — White man, eighteen }ears old Operation, hours after injury 7 
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Location of wound — Upper left abdomen , posterior Operative findings — One perfora- 
tion of stomach, four of jejunum, slight haemorrhage Operation — Gastrorrhaphy , 
enterorrhaphj' , suture ligation, drainage Complications — Wound infection Da\s in 
hospital — Twenty-six 

Case XNXV — White man, forty years old Operation, hours after injury — ? 
Location of wound — Upper right abdomen, anterior Operative findings — Wound of 
liver , diaphragm , pleura , severe hemorrhage Operation — Pack liver wound , drain- 
age Complications — Subphremc abscess, hemotnorax Dais m hospital — Sixtj-six 
Case XXXVI — White man, thirty-eight years old Operation, hours after mjurv — 
One Location of wound — Upper right abdomen , anterior Operative findings — Wound 
of liver , diaphragm , pleura , moderate hemorrhage Operation — Packing , drainage 
Complications — Pneumothorax Days in hospital — Eighteen 

Case XXXVII — Colored man, twenty-seven years old Operation, hours aftei 
injury — Three and one-half Location of wound — Upper left abdomen, lateral, flank 
Operative findings — Three perforations sigmoid , three of mesentery , moderate haemor- 
rhage Operation — Suture , enterorrhaphy , drainage Complications — Slight local 
peritonitis Days in hospital — Twenty-eight 

Case XXXVIII — White man, forty-one years old Operation, hours after injury — 
Five Location of wound — Lower left abdomen, anterior Operative findings — Nine 
perforations small intestine , severe haemorrhage , laceration mesenterv Operation — 
Enterorrhaphy, drainage, suture, ligation Complications — Wound infections Days 
in hospital — Twenty-four 

Case XXXIX — White man, forty-four years old Operation, hours after mjurv — 
One Location of wound — Upper right abdomen , anterior Operative findings — Pene- 
trating wound of abdomen, slight haemorrhage Operation — Exploratory laparotomy, 
no drainage Complications — Fracture right ileum Days in hospital — Seventeen 

Case XL — White man, twenty-six years old Operation, hours after injury — One 
Location of wound — Upper right abdomen , anterior Operative findings — W ound of 
liver, severe haemorrhage Operation — Packing, drainage Complications — Wound 
infection , bronchopneumonia Days in hospital — Forty-five 

Case XLI — White boy, fifteen years old Operation, hours after injury — One 
Location of wound — Lower left abdomen , anterior Operative findings — Eight perfora- 
tions of ileum Operation — Resection ileum , end-to-end anastomosis , no drainage 
Complications — Wound infection Dais m hospital — Twenty-five 

Cash XLII — White man, twenty-eight vears old Operation, hours after injury — 
One and one-half Location of wound — Upper right abdomen , anterior Operative 
findings — Wound of liver, slight haemorrhage Operation — Packing liver wound, 
drainage Days in hospital — Sixteen 

Case XLIII — White boy, fourteen years old Operation, hours after injury — ? 
Location of wound — Upper right abdomen , anterior Operative findings — Perforation 
of small intestine , laceration mesentery , ascending colon , retroperitoneal hematoma , 
slight haemorrhage Operation — Enterorrhaphy , suture , drainage Days in hospital — 
Eighteen 

Case XLIV — Colored man, forty-one years old Operation, hours after mjurv — 
One Location of wound — Upper right abdomen , lateral Operative findings — Wound 
of liver , slight haemorrhage Operation — Packing liver wound , drainage Complica- 
tions — Fracture eleventh and twelfth ribs Days in hospital — Twenty-two 

Case XLV — Colored man, twenty-five years old Operation, hours after injury — 
Thirty-six Location of wound — Upper right buttock Operative findings — Wound of 
bladder Operation — Exploratory lapaiotomy, drainage second operation thirty days 
later, bullet removed from bladder through suprapubic wound after localization by 
cystoscope Days in hospital — Forty-three 

Case XLVI — Colored man, twenty-four years old Operation, hours after injur\ — 
Two Location of wound — Upper right abdomen , lateral Operative findings — Large 
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jagged wound of liver, severe lremorrhage Operation —Packing wound, drainage 
Complications — Wound infection , drained bile Davs in hospital — Thirtv 

Casf XLVII— White man, twenty-seven years old Operation, hours after 
injurv — ? Location of wound— Upper right and left abdomen Operative findings — 
Wound of left kidney , retroperitoneal hematoma , moderate lrcmorrhage Operation — 
Exploratory laparotomv , suture of kidney Davs in hospital — T wenty-four 

Casl XLVIII— Colored man, thirty -one years old Operation, hours after injury — 
One and one-quarter Location of wound— Upper right abdomen, anterior Operative 
findings— Wound of lner, moderate lremorrhage Operation —Packing , drainage, 
reinfusion or replacement of 300 cubic centimetres blood Complications Pneumonia 
Days m hospital — Forty 

Case XLIX— White man, twenty -nine rears old Operation, hours after injury — 
One Location of wound —Right lateral abdomen, flank Operative findings — Nine 
perforations ileum and jejunum, injury to mesentery of ascending colon severe lremor- 
rhage Operation — Enterorrhaphy , suture, drainage Complications — Fracture head of 
left humerus Days m hospital — Twenty -fire 

Case L — Colored woman, thirty years old Operation, hours after injury — Ten 
(refused early operation) Location of wound — Lower right abdomen , anterior Opera- 
tive findings — No visceral injury, slight lremorrhage Operation — Exploratory 
laparotomy , X-ray disclosed bullet lodged 111 uterus Da\s in hospital — Twenty-three 
Case LI — Colored man, twenty-two years old Operation, hours after injury — ’ 
Location of wound — Upper right abdomen Operative findings — Ten perforations of 
small intestine, severe lmnorrhage , injury to mesentery Operation — Enterorrhaphy 
Days in hospital — Twenty-six 

Case LII — White man, nineteen a ears old Operation, hours after injure — One 
Location of wound — Upper right abdomen, lateial Operatne findings — Wound of 
liver, two perforations of stomach, injury to mesentery, moderate haemorrhage Opera- 
tion — Gastrorrhaphy , suture, packing liver wound, drainage Complications — Wound 
infection Day s m hospital — Tlurtv-two 

Case LIII — White man, twenty -five sears old Operation, lru _ s after injury — 
Fourteen and one-half Location of wound — Upper right abdomen, anterior Opera- 
tive findings — Wound of liver and diaphragm, severe hemorrhage Operation — Pack- 
ing liver wound drainage, laparotomy Da\s 111 hospital — Twenty -two 

CAsr LIV — Colored woman, twenty -four years old Operation, hours after injury — 
Tyventy-one Location of yvound — Loyver abdomen anterior Operative findings — 
Wound of bladder Operation — Exploratory laparotomy, suture, drainage Days m 
hospital — Fortv-three 

Cssr LV — Colored man, twenty -three years old Operat on, hcu s after injury — 
One and one-half Location of yvound — Upper left abdomen anterior Operatne find- 
ings — -Nine perforations of small intestine, ileum, slight lremorrhage Operation — 
Enterorrhaphy drainage Days in hospital — Fourteen 

Case LVI — White boy, thirteen years old Operation, hours after injury — One 
and one-quarter Location of yvound — Upper left abdomen, anterior Operatne find- 
ings — Wound of liver contusions small intestines , tyvo perforations transverse colon 
slight haemorrhage Operation —Enterorrhaphy , drainage , suture Day s 111 hospital — 
Thirty 

Case LVII — White boy, eight years old Operation, hours after injury — One and 
one-quarter Location of yvound — Upper abdomen, anterior Oper itive findings — 
Wound of liver , pancreas , two perforations of stomach , severe hreniorrhage Operation 
— Gastrorrhapln , pack liver yvound drainage Day s 111 hospital — Forty -four 

Case LVIII — White yvoman, tyventy-six years old Operation hours after injury 
Feur and three-quarters Location of yvound — Loyyer abdomen, posterior Operatne 
findings— Two perforations small intestine, tyvo of large intestine, slight lremorrhage , 
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laceration left ovary Operation — Enterorrhaphy , suture, drainage Days in hospital 
— Twenty-seven 

Case LIX— White man, thirty years old Operation, hours after injury — One and 
one-half Location of wound — Upper left abdomen, anterior Operative findings — Ten 
perforations small intestine , two of large intestine , severe haemorrhage Operation — 
Enterorrhaphy , drainage, suture, transfusion Days in hospital — Twenty-five 

Gunshot Wound. Injttnes — No Opeiation — Rccovciy 

Case I — White man, thirty-eight years old Multiple bullet wounds Admitted 
with signs of haemorrhage, conservative treatment instituted, condition steadily im- 
proved Probably wound of spleen with no other visceral injuries Recovery, thirty- 
eight days 

Case II — White man, thirty-one years old Single wound upper abdomen No 
signs of perforation on admission , vomited blood on third da> , condition had improved 
so much that conservative treatment was continued Probably wound of stomach 

Gunshot-wound Injut ics — Opci ation — Death 

Case I — White man, twenty-eight years old Operation, hours after injury — One 
and one-quarter Location of wound — Upper right abdomen , anterior Operative find- 
ings — Wound of liver, diaphragm and pleura, severe haemorrhage Operation — Ex- 
ploratory laparotomy, packing, drainage, irrigation N S S Time and autopsy cause 
of death — Twenty-seven hours , hemothorax , haemorrhage , early peritonitis 

Case II— -White man, forty-three years old Operation, hours after injury — 
Twelve Location of wound — Upper left abdomen, anterior Operative findings — 
Wound of liver, two perforations of stomach, three of small intestine, severe haemor- 
rhage Operation — Gastrorrhaphj , enterorrhaphy , suture , packing , irrigation N S S , 
drainage Time and cause of death — Forty-six days, subphremc abscess, no autopsy 
Case III — White boy, four years old Operation, hours after injury — One and 
one-quarter Location of wound — Lower right abdomen , anterior Operative findings — 
Eleven perforations of small intestine, moderate haemorrhage Operation — Enteror- 
rhaphy, irrigation N S S , drainage Time and autopsy cause of death — Thirty-six 
hours , early peritonitis , acute dilatation of heart 

Case IV — -White man, twenty-s’x years old Operation, hours after injury — One 
Location of wound — Upper right abdomen, lateral Operative findings — Wound of 
liver and duodenum, injury to transverse mesocolon, moderate haemorrhage Opera- 
tion — Enterorrhaphy , suture , drainage Complication — General peritonitis Time and 
autopsy cause of death — Thirteen days , right subphremc abscess , peritonitis , duodenal 
repairs not holding , gangrene and sloughing of retroperitoneal structures , gas-bacillus 
infection ? 

Case V — White man, twenty-one years old Operation, hours after injury — 
Eighteen Location of wound — Upper right abdomen , lateral Operative findings — 
Wound of liver, two perforations of stomach, severe haemorrhage, injury to dia- 
phragm Operation — Gastrorrhaphy , drainage Time and autopsy cause of death — 
Two hours after operation, haemorrhage and shock 

Case VI — White man, thirty years old Operation, hours after injury — One and 
one-half Location of wound — Uppei right abdomen, anterior Operative findings — 
Wound of liver, diaphragm and pleura, abdomen filled with blood, severe hremor- 
rhage Operation — Exploratory laparotomy, packing, drainage Time and autopsy 
cause of death — Nine hours, haemorrhage and shock, no autopsv 

Case VII— Colored woman, twenty-four years old Operation, hours after injury 
—Two Location of wound— Upper left abdomen, lateral Operative findings— Two 
perforations of diaphragm, pleura, lungs, bleeding at root of mesentery into lesser 
peritoneal cavity Operation —Exploratory laparotomy, packing, drainage Comphca- 
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tion —Local peritonitis Time and autopsy cause of death -Twenty-four days, sub- 
phrenic abscess, perforation of posterior wall of stomach and liver overlooked, sepsis 
Case VIII— Colored man, twenty-four years old Operation, hours after injury — 
Two Location of wound— Upper left abdomen, lateral Operative findings— Two 
perforations of stomach , two of small intestine , two of ascending colon , severe haemor- 
rhage Operation — Gastrorrhaphy , enterorrhaphy , suture , ligation , drainage Time 

and autopsy cause of death — Twelve hours , hemorrhage and shock 

Case IX— White woman, fortv rears old Operation, hours after injury —One and 
three-quarters Location of wound — Lower right abdomen , lateral Operative findings 
— ' Wound of liver, moderate iremorrhage Operation —Exploratory laparotomy, suture 
Complication — Early peritonitis Time and autopsy cause of death — Two and one-half 
days h emorrhage , peritonitis chronic nephritis 

Case X— Colored man, thirty -two years old Operation, hours after injury— Two 
Location of wound — Upper right abdomen, anterior Operative findings — Thirteen 
perforations small intestine two of large intestine , lacerations mesentery , moderate 
hemorrhage Operation — Enterorrhaphy , suture, drainage, irrigation N S S Time 
and autopsy cause of death— Two and one-half days, haemorrhage, peritonitis, chronic 
alcoholic nephritis 

Case XI — White man, thirty -two years old Operation, hours after injury- — Two 
Location of wound — Upper right abdomen , lateral Operative findings — Perforating 
wound of liver, severe haemorrhage , cavity filled with blood Operation — Exploratory 
laparotomy , packing, drainage Time and autopsy cause of death — Forty hours, profuse 
hemorrhage shock , early' peritonitis One perforation stomach , one of spleen , two of 
diaphragm overlooked 

Case XII — White man, thirty-five years old Operation, hours after injury — Two 
Location of wound — Upper right abdomen , anterior Operative findings — Eleven per- 
forations of small intestine , severe hemorrhage Operation — Enterorrhaphy , drainage 
Time and autopsy cause of death — Twenty -three hours, rapid peritonitis, hemorrhage 
Case XIII — White man, fifty years old Operation, hours after injury — Three- 
quarters Location of yyound — Upper right abdomen, anterior Operative findings — 
Wound of liver, tyyo perforations stomach through pylorus, laceration of mesentery, 
yvound of pancreas, severe Iremorrhage Operation — Gastrorrhaphy , packing, drainage 
Time and autopsy cause of death — Nine hours, hemorrhage , shock 

Cvse XIV — Colored man, forty-five years old Operation, hours after injury — 
One Location of yvound — Upper left abdomen , anterior Operative findings — W r ound 
of liver and diaphragm, severe hemorrhage, probable injury to spinal cord Operation 
— Exploratory laparotomy , packing , drainage Complications — Retention of urine , in- 
continence of feces , anesthesia and paralysis both legs to knee Time and autopsv cause 
of death — Sixteen days, peritonitis, urinary-tract sepsis, injury to pancreas overlooked 
Case XV — White woman, twenty-nine years old Operation, hours after injury — ? 
Location of wound — Upper abdomen Operative findings — Eleven perforations to small 
intestine, injury to mesentery, severe haemorrhage Operation — Enterorrhaphy, drain- 
age Time and autopsy cause of death —Fourteen hours, Iremorrlnge, shock 

Case XVI- — White man, twenty -two y'ears old Operation, hours after injury' — 
One and one-half Location of yvound — Anterior abdomen through umbilicus Opera- 
tive findings — Two perforations small intestine , moderate Iremorrhage Operation — 
Enterorrhaphy, suture, drainage Time and autopsy cause of death —Thirty -two hours, 
hemorrhage , rapid peritonitis 

Case XVII Colored man, tvvenlv-one y'ears old Operation, hours after injury' — 
Two Location of wound — Lower left abdomen, anterior Operatn'e findings — Six 
perforations small intestine , laceration of mesentery , severe hemorrhage Operation — 
Enterorrhaphy , suture, drainage Time and autopsy cause of death — Five days, general 
peritonitis retroperitoneal h-emorrlnge 

Case XVIII —White man, twenty-four years old Operation, hours after injury — ? 

1034 



PENETRATING WOUNDS OF THE ABDOMEN 

Location of wound — Anterior abdomen Operative findings — Six perforations small 
intestine, one of mesentery, severe haemorrhage Operation — Entcrorrhaphy , suture, 
drainage, irrigation N S S Complication — General peritonitis Time and autopsj 
cause of death — Eight days , general peritonitis , secondary pericarditis 

Case NIX — White man, thirty-two years old Operation, hours after injur) — 
Two Location of wound — Lower right abdomen, lateral Operative findings — Five 
perforations small intestine , two of caecum , hematoma root of mesentery , lacera- 
lon right external iliac vessels , severe haemorrhage Operation — Enterorrhaphy , suture , 
drainage with vaseline gauze Time and autopsy cause of death — Two hours after 
operation, haemorrhage, shock 

Case NX — Colored man, thirtv-eight years old Operation, hours after injury — 
One and one-half to two Location of wound — Lower left abdomen , anterior Opera- 
tive findings — Seven perforations small intestine, injury of mesenterj , severe hiemor- 
rhage , perforation external iliac vein Operation — Enterorrhaphy , resection and lateral 
anastomosis, suture, ligation, drainage Time and autopsy cause of death — Four hours, 
haemorrhage, shock 

Case XXI — Woman, twenty-four years old Operation, hours after injury — 7 
Location of wound — Upper left abdomen , anterior , right chest , posterior Operative 
findings — Two perforations jejunum, one of transverse colon, one of ascending colon, 
wound of diaphragm, right lung, moderate haemorrhage Operation — Enterorrhaphy, 
suture, drainage with vaseline gauze Complications — General peritonitis, purulent 
drainage from wound Time and autopsy cause of death — Forty-eight hours, hiemor- 
rhage , peritonitis , pneumothorax , leakage colon sutures 

Case XXII — White woman, nineteen vears old Operation, hours after injury — • 
One and one-half Location of wound — Upper right abdomen, anterior Operative 
findings — Wound of liver and diaphragm , severe haemorrhage Operation — Exploratory 
laparotomy, packing, drainage, transfusion Time and autopsy cause of death — Twelve 
hours , haemorrhage , shock , no autopsy 

Case XXIII — White man, twenty-six years old Operation, hours after injury — 
One and three-quarters Location of wound — Upper right abdomen, lateral Operative 
findings — Wound of liver , severe haemorrhage Operation — Exploratory laparotomy , 
packing, drainage Time and autopsy cause of death — Twentv-six hours, haemorrhage, 
shock , hemopneumothorax Wound of right kidney, diaphragm and right lung 
overlooked 

Case XXIV — White man, thirty-lime years old Operation, hours after injury — 7 
Location of wound — Upper left abdomen , anterior , left chest , anterior Operative 
findings — Two perforations small intestine, omentum perforated several places, severe 
haemorrhage , wound of diaphragm , left lung Operation — Enterorrhaph) , ligation , 
drainage Time and autopsy cause of death — Three and one-half hours after operation , 
haemorrhage, shock Wounds in small intestine overlooked 

Case XXV — Colored man, forty-three years old Operation, hours after injury — 
Twelve Location of wound — Left abdomen, anterior Operative findings — One per- 
foration of stomach near cardia (anterior wall), wound of diaphragm, left lung, 
wound in omentum Operation — Gastrorrhaphy , suture of omentum, drainage lesser 
peritoneal cavity Time and autopsy cause of death — Twelve hours, luemorrhage, 
shock Posterior wall stomach, wound of spleen, left kidney all overlooked 

Case XXVI — White man, fifty-two jears old Operation, hours after injury — 
One and three-quarters Location of wound — Upper left abdomen, lateral Operative 
findings — Wound of liver, two perforations of stomach severe haemorrhage Opera- 
tion —Gastrorrhaphy , suture, packing, drainage Complication —Local peritonitis 
Time and autopsy cause of death —Fort) -two hours, peritonitis, haemorrhage, 
pneumonia 

Case XXVII— White man, twenty-seven vears old Operation, hours after 
injury — 7 Location of wound — Upper left abdomen, lateral Operative findings — 

1035 



BILLINGS AND WALKLING 


Wound of pancreas , two perforations of stomach, two of small intestine, severe haemor- 
rhage Operation — Gastrorrhaphy , enterorrhaphy, drainage Tunc and autopsy cause 
of death— Twelve hours after operation, pulmonary oedema haemorrhage , shock 
Wound of liver and left Kulnev overlooked 

Cabr XXVIII— White man, twenty-two years old Operation, hours after 

injury ? Location of wound — Upper left abdomen from back Operative findings — 

No visceral injury, wound of aorta Operation — Exploratorv laparotomy, control of 
hemorrhage with clamps, drainage Time and autopsv cause of death— Eight hours, 
haemorrhage , shock 

Case XXIX— Colored man, fortv-two tears old Operation, hour after injury — 
One Location of wound— Lower right abdomen, lateral, multiple Operative findings 
—Two perforations stomach, two of jejunum, severe haemorrhage Operation — Gastror- 
rhaphy , enterorrhaphy , suture, drainage Time and autopsy cause of death— Three 
dav s , hemorrhage , pneumonia , no autopsy 

Case XXX — Colored man, thirtv-eight years old Operation, hour after injury — 
One Location of wound — Upper left abdomen, lateral to right Operative findings — 
Wound of liver, gall-bladder, five perforations small intestine, two of transverse colon, 
severe haemorrhage Operation — Enterorrhaphy , packing drainage Complication — 
Peritonitis Time and autopsv cause of death — Five davs, peritonitis, haemorrhage 
gall-bladder , sutures leaking 

Case XXXI — White man, thirty-eight vears old Operation, hours after injurv — 
One Location of wound — Upper left abdomen, anterior Operative findings — Wound of 
left kidney , two perforations stomach, injury to mesentery, severe hcemorrhage Opera- 
tion-Nephrectomy, gastronhaphv drainage, suture ligation, transfusion Time and 
autopsy cause of death — One dav, lremorrhage, shock Wound to pancreas overlooked 
Condition critical at operation 

Case XXXII — Colored man, thirty -seven years old Operation, hours after injurv — 
One and one-quarter Location of wound — Upper right abdomen, anterior Operative 
findings — Four perforations ileum , three of caecum , slight lremorrhage Operation — 
Enterorrhaphy, suture, drainage Complication — General peritonitis Time and autopsv 
cause of death — Five days, hemorrhage, general peritonitis 

Case XXXIII — Colored man, thirty -eight years old Operation, hours after injury 
—One and three-quarters Location of wound — Upper left abdomen Operative findings 
— Two perforations jejunum, one of ileum, three of descending colon at mesenteric 
border, slight hemorrhage Operation — Enterorrhaphv suture, drainage Time and 
autopsy cause of death — Four hours, lremorrhage , alcoholism, shock 

Case XXXIV — Colored man, thirty-three years old Operation, hours after injurv 
One and one-half Location of wound — Upper right abdomen , anterior , multiple 
Operative findings — Four perforations small intestine one of caecum , two descending 
colon , several of mesenterv two of omentum , severe haemorrhage Operation — En- 

terorrhaphy , resection small intest ne lateral anastomosis, cecostomv, suture, ligation 
drainage Time and autopsy cause of death — thirty-six hours , haemorrhage , shock , 
peritonitis 

Case XXXV — White man, fortv y r ears old Operation, hours after injury — 
Twenty-seven Location of wound — Upper right abdomen, lateral from back Operative 
findings Severe wound of liver, four perforations of mesenterv, severe haemorrhage 
Operation Laparotomy packing , drainage Complications — Considerable wound 
bleeding on coughing Time and autopsy cause of death —twelve hours, lvemorrh ige , 
shock, early peritonitis Wound of duodenum overlooked 

Case XXXVI— White woman twentv-five vears old Operation, hours after injury 
—Four Location of wound — Louder abdomen , right chest Operative findings —Wound 
of liver, two perforations stomach, four of transverse colon, severe lremort hage Opera- 
tion —Gastrorrhaphy , enterorrhaphy, suture, transfusion Complication — Cvstitis 
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nephritis, hemothorax Time and autopsy cause of death — five days, septicemia 5 
haemorrhage , no autopsj 

Case XXXVII — White woman, forty-nine years old Operation, hours after injury 
— ? Location of wound — Right abdomen , lateral , right chest Operative findings — 
Perforation of uterus , four of small intestine , four of large , severe haemorrhage , wound 
of bladder and pleura Operation — Enterorrhaphy , suture, drainage Time and 
autopsy cause of death — ten hours, haemorrhage, shock 

Case XXXVIII —White man, seventeen years old Operation, hours after in- 
jury — Eight ? Location of wound — Upper right abdomen, anterior Operative findings — 
Wound of liver, moderate haemorrhage Operation — Laparotomy, suture, ligation 
drainage Complication — Wound infected, bronchopneumonia, pleural effusion Time 
and autopsy cause of death — Twentv-one days, liver abscess, pneumonia, pleurisy, 
septicemia 

C/ se XXXIX — White man, twenty-eight years old Operation, hours after injun 
— Two Location of wound — Upper left abdomen , lateral , left upper abdomen , posterior 
Operative findings — Wound of liver, left kidnev, two perforations stomach, wound of 
diaphragm , wound of lung , severe hemorrhage Operation — Gastrorrhaphy suture , 
drainage Complication — Rupture of wound Time and autopsy cause of death — Eigh- 
teen hours , haemorrhage , shock , early peritonitis 

Case XL — Colored man, twenty-four years old Operation, hour after injur} — 
One Location of wound — Right abdomen , posterior , left chest Operative findings — 
Wound of liver, right kidney, right lung, diaphragm , severe hemorrhage Operation — 
Laparotoni} , packing, drainage, transfusion Time and autopsy cause of death — 
Tvvent} -four hours, early sepsis, haemorrhage, shock 

Case XLI — Man Operation, hours after injury — ? Location of wound — Upper 
right abdomen , anterior Operative findings — Wound of liver , four perforations large 
intestine, severe haemorrhage Operation — Enterorrhaphy, suture drainage Time 
and autops} cause of death — Fifteen hours, haemorrhage, shock, early peritonitis 

Case XLII — White man, thirtv-mne vears old Operation, hours after injury — 
? Location of wound — Upper left abdomen , lateral , multiple Operative findings — 
Wound of liver, two perforations stomach, moderate haemorrhage , diaphragm injured 
Operation — Gastrorrhaphv , no drainage Time and autopsy cause of death — Three 
days , b lateral hemothorax per'tomtis haemorrhage 

Case XLIII — Colored man twenty-four rears old Operation, hours after injury — 
Three Location of wound — Upper lower left abdomen, anterior, multiple Operative 
findings — Three perforations small intestine , two of sigmoid , severe haemorrhage Oper- 
ation — Enterorrhaphy, drainage Time and autopsj cause of death— three and one-half 
hours after operation , haemorrhage , shock 

Case XLIV— Colored man fort} -nine vears old Operation, hours after mjurv — 
? Location of wound — Lou'er left abdomen, lateral Operative findings —Hematoma 
retroperitoneal at sigmoid, three contusions serous coat sigmoid, fracture sacrum, slight 
haemorrhage Operation — Laparotomy, no drainage, second operation fortv days later, 
thoracotomj Complication — Rupture of wound , lung abscess empvema , septicemia 
Brown Sequard syndrome Time and autopsy cause of death — Fifty davs, septicemia 
blood culture positive 

Case XLV— Colored man, tlurtj-two } ears old Operation, hours after mjurv — 
Three and one-half Location of wound — Upper right abdomen, lateral Operative 
findings — Wound of liver, mass ve hxmorrhage, cavity filled with blood Operation 
Laparotomy, packing, drainage Tune and autopsy cause of death — One-half hour after 
operation , haemorrhage shock Wound right kidney and stomach overlooked 

Case XLVI— White man, thirty years old Operation hours after mjurv — 
Four and one-half Location of Wound — Lower left abdomen Operative findings 
Wound of spleen , severe hemorrhage , wound of diaphragm Operation Splencctomv 
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no drainage Time and autopsy cause of death —Fifteen hours after operation, hemor- 
rhage, shock Wound of liver overlooked 

Case XLVII —Colored man, twenty-one years old Operation, hours after injury — 
Two Location of wound— Upper left abdomen, multiple Operative findings— Two 
perforations stomach , two of small intestine , two descending colon , tearing wounds of 
colon at edge, severe haemorrhage Operation — Gastrorrhaphy , enterorrhaphy , suture, 
drainage Time and autopsy cause of death — Twenty-four hours, haemorrhage, shock, 
early peritonitis 

Case XLVIII— Colored woman, twenty-six years old Operation, hours after in- 
jury — Five Location of wound — Upper left abdomen, lateral Operative findings — 
Eight perforations ileum , one of mesentery , two of colon Operation — Enterorrhaphy , 
suture Complication — Local peritonitis, infected wound Time and autopsy cause of 
death— Nine days, died suddenly , peritonitis, embolus ? , leakage from colon repair 

Case XLIX— Colored man, fortv-eight years old Operation, hours after injury — 
Three and one-half Location of wound — Lower right abdomen Operative findings — 
Penetrating wound of abdomen, severe h'emorrhage, laceration external iliac vein and 
artery Operation — Laparotomv, ligation, drainage Time and autopsy cause of death 
— On table , hemorrhage 

Case L — White man, fiftv-two years old Operation, hours after injury — Two, 
Location of wound — Lower left abdomen , anterior Operative findings — Three perfora- 
tions ileum , three of mesentery , severe hemorrhage Operation — Enterorrhaphy , su- 
ture, ligation, drainage, transfusion Time and autopsy cause of death — Twelve hours, 
hemorrhage, no autopsy 

Case LI — Colored man, twenty -nine vears old Operation, hour after mjur\ — One- 
half Location of wound — Lower right abdomen, lateral Operatne findings — Four 
perforations small intestine , wound of bladder , severe hemorrhage , fracture right ileum 
Operation — Laparotomv, marsupialization of bladder Time and autops\ cause of death 
— Three days , h emorrhage , sepsis 

Case LII — Colored man, thirty -four vears old Operation, hours after injury — 
Four Location of wound — Left abdomen , lateral , multiple Operative findings — 
Seven perforations jejunum Operation — Enterorrhaphy, drainage Complication — In- 
fected wound, lobar pneumonia Time and autopsv cause of death — Five days, Pneu- 
monia , peritonitis 

Case LIII —Colored man, thirty-seven years old Operation, hours after injury — 
Two and one-half Location of wound — Upper left abdomen, anterior, right chest, 
anterior Operative findings —Six perforations jejunum, one of ascending colon, su- 
perior mesentery artery severed , severe hiemorrhage Operation — Laparotomy Com- 
plication — Right hemothorax Time and autopsy cause of death — On table, 
h'emorrhage 

Case LIV — White man, fiftv-five years old Operation, hours after injury' — 
Fifty Location of wound — Upper left abdomen Operative findings — One perforation 
jejunum Operation — Enterorrhaphy Complication — General peritonitis Time and 
autopsy cause of death — On table , peritonitis , hemorrhage 

Case LV — Colored w'oman, tw'enty-four y'ears old Operation, hours after injury — 
Two and one-half Location of wound — Right flank Operative findings — Six perfora- 
tions small intestine , three of descending colon , several lacerations mesentery , severe 
hemorrhage Operation — Enterorrhaphy, sutuie, drainage Time and autopsy cause 
of death — Nine hours, h'emorrhage , shock, early peritonitis 

Gunshot-wound Injuucs — No O/’ciatwn — Death 

Case I — White bov, eighteen y'ears old Condition on admission — Moribund Time 
and autopsy cause of death — Ten minutes, hemorrhage and shock, wound of pyloric end 
of stomach, vessels in front of spine 

Case II White man, twenty -six years old Condition on admission — Moribund 
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Time and autopsj cause of death — Five minutes, haemorihage and shock, branches of 
aorta severed 

Cast III White man, fortv jears old Condition on admission — Moribund Tune 
and autopsj cause of death — Few minutes , haemorrhages and shock , six perforations 
small intestine , six in mescnten 

Case IV — Colored man, tlurtj -two years old Condition on admission — Moribund 
Time and autops% cause of death — ? , lremorrhage and shock, injuries to stomach, dia- 
phragm, liver, pancreas and duodenum 

Case V — Colored noman Condition on admission — Monbund Time and autopsj 
cause of death — Fort\ minutes, hemorrhage and shock, left pleural cavity filled with 
blood , wounds of abdomen, chest and left hand Six hundred cubic centimetres N S S 
gi\en mtravenoush 

Case VI — White man, twenU -eight \ears old Condition on admission — Mori- 
bund Time and autopsj cause of death — Few minutes, haemorrhage and shock, no 
autopsj 

Case VII — White man, fiftv jears old Condition on admission — Suicide Time 
and autopsj cause of death — Fne dajs, cardiac decompensation, passed bloody urine, 
pneumonia peritonitis no autopsy 

Case VIII — Colored woman, tlurt-s-two jears old Condition on admission Mori- 
bund Time and autopsj cause of death — Twentj'-six hours, shock and multiple in- 
juries, two perforating vound9 of cranium, two penetrating wounds of abdomen, no 
autopsy 

Case IX — White man Condition on admission — Moribund Time and autopsy 
cause of deatli — Tlurtj minutes, haemorrhage and shock, wound of right lung, several 
of liver , multiple of intestines , w'ounds ot vessels in front of spine 

Case X — White man, fortv-eight Years old Condition on admission — Monbund 
Time and autopsj cause of death — Few minutes, haemorrhage and shock, perforation 
of intestines, liver and gall-bladder 

Case XI — Colored man, thirty-four years old Condition on admission — Monbund 
Time and autopsv cause of death — Few' minutes, haemorrhage and shock, injurj to left 
lung, both ventricles of heart, liver, vena cava 

Case XII — White man, thirty-one years old Condition on admiss on — Moribund 
Time and autopsj' cause of death — Few minutes, lremorrhage and shock, injurj' to liver, 
diaphragm 

Case XIII — White man, twenty-five years old Condition on admission — Monbund 
Time and autopsj' cause of death — Five minutes, haemorrhage and shock, no autopsj' 

Case XIV — White man, thirty-one vears old Condition on admission — Moribund 
Time and autopsy cause of death — Few' minutes, haemorrhage and shock, iliac vessels 
severed 

Case XV— Colored man, twenty-three years old Condition on admission —Mori- 
bund Time and autopsy cause of death —One hour , haemorrhage and shock , wounds of 
liver and pancreas 

Case XVI— Colored man, fifty years old Condition on admission —Monbund 
Time and autopsy cause of death — One hour, haemorrhage and shock, iliac vessels 
severed 

Case XVII— White man, thirty-four years old Condition on admission —Mori- 
bund Time and autopsy cause of death -Two and one-half hours, haemorrhage and 
shock , wounds of liver and stomach , did not respond to resuscitating measures 

Case XVIII — White man, thirty years old Condition on admission —Moribund 
Time and autopsy cause of death— One hour, haemorrhage and shock, abdomen filled 
with blood 

Case XIX —White man, thirty-two j'ears old Condition on admission — Moribund 
Time and autopsy cause of death — One hour, haemorrhage and shock, no autopsj 
One thousand cubic centimetres N S S given 
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Case XX White man, twenty-three years old Condition on admission — Mori- 

bund Time and autopsj cause of death— Two hours, lvemorrhage and shock, large 
liver wound , graced side of upper lumbar spine , blood in abdomen 

The liver was injured m 22 cases (no associated injuries in n) 

The stomach was injured in 9 eases (no associated injuries in 1) 

The small intestine was injured in 18 cases (no associated injuries in 8) 

The large intestine was injured m 8 cases (no associated injuries in 3) 

The spleen was injured in 3 cases (no associated injuries in 2) 

The pancreas was injured in 2 cases 

The kidney was injured m 3 cases (no associated injuries in 1) 

The bladder was injured in 3 cases (no associated injuries m 2) 

The ureter was injured in 1 case 
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^ IG * — Gunshot wounds — operative rceo\ Tig 2- — Gunshot wounds — opcntive dentils 

eries © — Wound of entrance O — Wound of #— Wound of entrance O — Wound of exit 
exit O Posterior wound Numbers refer to O — Posterior wound Numbers refer to case 
numbers m respective charts numbers m respective charts 

Resection of the small intestine was done in 3 rases (with end-to-end anas- 
tomosis in two and lateral anastomosis in one) A lateral anastomosis with- 
out resection was done m one case Splenectomy was done in one patient 
who developed teitian malaria during convalescence Nephrectomy was done 
in one case Two cases were transfused, and a re-mfusion or leplacement of 
300 cubic centimetres of blood was done in a case of liver injury 

Ten cases suffered wound infection, 3 of these occurring m 6 patients 
whose wounds were closed without diamage Three had general peritonitis, 
one had local peritonitis, and foui had pneumonia 

Two patients recovered without operation who weie thought to have had 
visceral injury One was in a state of collapse on admission, with all the 
signs of massive internal hiemorrhage The pulse was imperceptible, blood 
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pressuie 60/40, and his general condition so serious that opeiation was 
postponed and consei vative tieatment instituted His condition had im~ 
pioved so much at the end of twenty-foui houis that conservative tieatment 
was continued The mjuiy was thought to have been one of the spleen 
He developed a small left pleural effusion (haemolytic streptococci on culture 
from aspirated fluid) with moderate fever for foui weeks, and recovered m 
thuty-eight days In refeience to the other case, it was thought that he did 
not sufltei intra-abdominal mjuiy at the time of admission, but he vomited . 
a considerable quantity of blood on the third day, and developed symptoms 
of peritonitis with obliteration of liver dullness, marked rigidity and tender- 
ness, when a diagnosis of peiforation of stomach was made 

Conservative treatment was continued with gradual improvement of his 
symptoms until lecovery 

Gunshot Deaths — In this group there weie 75 cases, 20 of which weie 
not operated upon for the leason that they were moribund on admission 01 
were never m condition for opeiation — the table is explanatory Fifty-five 
cases were operated upon, 28 of which died within twenty-four houis 
Haemorrhage was seveie in 42 cases, and was seveie in all who died within 
twenty-four houis Fifty-thiee cases sufteied visceial mjuiy In 2 cases 
there was no visceral mjuiy, but m each of these there was large blood-vessel 
damage (abdominal aorta, one, right external iliac vessels, one) It will be 
seen 111 the tabulations that multiple visceral and associated visceral mjuiy 
was present 111 neaily all of the cases In the majonty of these it was of an 
extensive nature 

The liver was injured m 23 cases (no associated injuries in 2) 

The stomach was injured m 16 cases 

The small intestine was injured m 30 cases (no associated injuries m ro) 

The large intestine was injured in 16 cases (no associated injuries in 1) 

The kidney was injured m 7 cases 
The spleen was injured in 3 cases 
The pancreas was injured m 3 cases 
The bladder was injured m 2 cases 

The external iliac vessels were injured m 3 cases (no associated injuries m x) 

The abdominal aorta was injured m 1 case 

Theie were 18 cases with combined abdominal and chest injuries Five 
patients were transfused Intestinal lesection was done m 2 cases, nephrec- 
tomy m one, and splenectomy m one 

We have autopsy reports on 49 of the 55 gunshot operative deaths 
checked against operative findings m tabulation of cases The records re- 
vealed that in 9 cases visceral injuries of one kind or another had been 
overlooked at the time of operation It is difficult to say what part was 
played by the unrepaired injuries 111 the cause of death, but we believe it 
was an important one Five of the 9 cases died within twenty-four hours, 
all attributed to haemorrhage and shock The overlooked injuries m these 
cases included stomach and right kidney m one (45) + , stomach (postenoi 

* Refers to case numbers in tabulation 

66 1041 




BILLINGS AND WALKLING 


wall), spleen and left kidney in one (25)*, duodenum 111 one (35)*, pancreas 
m one (31) ", and left kidney and liver in one (27)=*' In another case with 
severe haemorrhage from a liver injury, wounds of the right kidney, dia- 
phragm and right lung (23)=" were overlooked Death occurred in twenty- 
six hours from haemorrhage and shock In another case with overlooked 
wounds of stomach, spleen and diaphragm (11)* death occurred in forty 
hours from haemorrhage and shock A wound of the pancreas (14)* was 
overlooked in a case of liver, diaphragm and cord injury with severe haemor- 
rhage Death occurred in sixteen days from peritonitis and urinary-tract 
infection Another case (7) m whom a wound of the liver and posterior 
wall of the stomach was overlooked lived for twenty-four days Sub-phrenic 
abscess and sepsis was the cause of death In three cases (4, 21, 48)* that 
died of peritonitis or infection, leakage had occurred subsequent to the repair 
of peiforating wounds of the intestine (duodenum, 1, colon, 2), and prob- 
ably in each instance was a big factor, if not the direct cause, of death 

In regard to the overlooked injuries, we believe that their occurrence is 
more common than is generally supposed The most convincing proof of 
the correctness of this statement will come from an autopsy “check-up” with 
operative findings Those who have had experience in dealing with injuries 
such as are repiesented in this group of operative deaths will appreciate the 
difficulties often encountered at operation, and the ease with which such an 
erroi may be committed The 9 cases in which lesions were overlooked w^ere 
in very critical condition at the time of operation Several of them had 
failed to show any reaction from shock after the use of the usual anti- 
shock measures, and their condition had rapidly changed from bad to w r orse 
because of continued bleeding, the operation having been done primarily 
for the control of haemorrhage Under such circumstances the amount of 
the anaesthetic and the time required for the operation assume moie than 
the usual importance in the result It is in such cases that blood transfusion 
will be of the greatest value By this means the patient’s condition may be 
so improved that the surgeon can go ahead with a thoroughly satisfactory 
exploration, and a careful repair of all visceial injuries The average time 
between injury and operation for the wdiole series w r as a little over three 
hours, which w f e believe is early enough More errors are made in operating 
too soon than too late It is unpoitant to give the patient a chance to react 
from shock Haemorrhage must be differentiated from shock, and a distinc- 
tion must be made in the patients wdiose failure to react is due to continued 
bleeding If the pulse is rapid (120 or above), and its rate is not reduced by 
lesuscitatmg shock measuies, haemorrhage of a serious character may be 
suspected 

In conclusion we suggest, fi/st , the more general and routine use of blood 
transfusion, and in selected cases of severe haemorrhage without hollow r 
visceral injury, the re-mfusion or replacement of blood can be done to great 
advantage Second, the adoption of mea sures calculated to further reduce 

* Refers to case numbers in tabulation 
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the incidence of intra-abdominal and wound infection Thud, thorough 
exploration of every case for visceral injury, particularly of the upper ab- 
domen where the risk of overlooking injuries is greatest 

We wish to express our appreciation to Dr W S Wadsworth, coronet's 
physician of Philadelphia, for the high percentage of autopsy records con- 
tained in this series 
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THE EVALUATION OF RESULTS IN 321 GASTRIC AND 
DUODENAL ULCERS' 

By J William Hinton, M D 
of New York, N Y 

FROM TJIE FOURTII SURGICAL DIVISION OF BELLE\ UF JIOSPITAL 

In view of the fact that most internists and surgeons aie not m accord 
as to the permanency of cure after either medical or surgical treatment of 
ulcers, it was decided by Dr Carl G Burdick, Director of the Fourth Surgi- 
cal Division, and Dr Alexander Lambert, Director of the Fourth Medical 
Division, Bellevue Hospital, to organize a combined clinic for the study of 
this disease This clinic was started in January, 1928 and the cases admitted 
for the first three years have been reviewed During this period we have 
observed 324 ulcers and the cases have been divided into the month and 
year of admission to determine whether there has been a seasonal relationship 
to ulcer symptomatology It was felt that by taking the admission to the 
clinic one could determine more accurately the month in which the patient 
had periodicity of pain, rather than by relying on the history, as all of these 
patients live in Greater New York and would enter the clinic when their 
pain was most intense In reviewing the histories with symptoms extending 
over eight to ten yeais, the patient usually cannot recall the month, or even 
the exact year, of onset In our review, there was no seasonal relationship 
except a slight decrease in the months of August and September (See 
Table I ) The reason for the large number of admissions for Januaiy and 
February of 1928 was due to the fact that all ulcer cases treated on the 
Fourth Medical and Surgical Divisions for the past ten yeais were written 
to and asked to return for observation 

It is of interest to determine whether the incidence of ulcer is on the 
increase or decrease, and an analysis of the total numbei of ulcers and the 
total admissions to Bellevue Hospital, from 1910 to 1930 inclusive, leveals 
an increase in the total number of ulcer cases and when worked out on a 
percentage basis also reveals an increase which is illustrated in Table II 
These statistics were taken from the annual repoit of the hospital One 
question that naturally arises is whether the diagnosis is not more accurately 
made now than 111 the beginning of the series Theie seems to be little doubt 
that the rontgen diagnosis is more accurate at present, but Hirsch introduced 
the double meal method of gastro-mtestmal examination at Bellevue Hospital 
in 1910, but, of course, there were fewer cases to examine then than now 
Also, refinements have been made m the technic of examination The 
assumption that as many ulcers existed in 1910 as 111 1930, but were umecog- 
nized at that time, would lead one to believe that the complications of per- 
foration and hsemorrhage should have been much more common twenty years 

Read by title before the American Gastro-Enterological Association, May 5, 1931 
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ago than now, but it is mteiesting to note on reviewing the peifoiated and 
hsemouhaged cases on the Fomth Surgical Division that these complications 
have shown a maiked increase m recent yeais There have been 116 acute 
peifoiated ulceis on the Fomth Surgical Division fiom 1911 to 1930, inclu- 
sive, which is shown m Table III It can be seen that from 1923 on there 
has been a maiked mciease m this complication and also dui mg the past 
twenty yeais theie have been fifty-seven cases of bleeding ulcer with an 
increase during the past thiee years (See Table IV ) How to explain this 
appai ent mciease 111 the total number of cases and complications m lecent 
years is very difficult, but the figuies are taken fiom a city institution and 
it is fail to assume that the same type of patient was seen twenty years ago 
as at the present time and their habits of living have not changed appieciably 
duiing this period 


Table I 


Shows Month and Year of Admission to Clime 



Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Totals 

1928 

15 

20 

10 

II 

17 

6 

10 

2 

7 

3 

II 

12 

I24 

1929 

7 

5 

13 

10 

II 

13 

9 

8 

3 

7 

4 

10 

100 

1930 

II 

5 

13 

8 

8 

4 

4 

3 

6 

17 

13 

8 

100 

Totals 

33 

30 

3 <> 

29 

36 

23 

23 

13 

16 

27 

28 

30 

324 


Table II 


Total Number of Admissions with Percentage of Ulcer Cases 


Year 

Gastric 

Deaths 

Duodenal 

Deaths 

Total 

ulcers 

Total 

admissions 

Percentage 
of cases 
with ulcers 

1910 

29 

4 



33 

36,330 

09 

I 9 II 

48 

6 



54 

37,578 

H 

1912 

39 

8 



47 

40,296 

II 

1913 

56 

10 



66 

41 ,248 

16 

1914 

55 

8 



53 

43, 2 97 

12 

1915 

73 

7 

23 

4 

107 

44,485 

24 

1916 

108 

16 

50 

4 

178 

45,422 

39 

1917 

88 

17 

62 

7 

174 

45,470 

38 

1918 

89 

11 

55 

4 

159 

42,563 

37 

1919 

7 i 

6 

34 

1 

112 

38,850 

30 

1920 

61 

10 

43 

3 

1 15 

38,945 

30 

1921 

59 

15 

56 

5 

135 

43,597 

3 i 

1922 

79 

13 

81 

7 

180 

45,671 

40 

1923 

75 

13 

101 

10 

199 

45, 2 58 

44 

1924 

137 

9 

148 

5 

299 

49,344 

61 

1925 

119 

16 

164 

10 

309 

49 , 5 11 

62 

1926 

115 

16 

138 

8 

277 

48,293 

57 

1927 

88 

20 

151 

1 1 

270 

49,986 

54 

1928 

143 

21 

198 

11 

373 

52,336 

7 i 

1929 

114 

21 

158 

17 

310 

52,643 

59 

1930 

123 

21 

212 

10 

335 

57,292 

59 
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This report will not take up the end-results of medical or surgical man- 
agement as it is felt that no accurate conclusions can be drawn from either 

Table III 


Showing Year of Perforation 


Year 

Died 

Improved 

Total 

1911 

0 

I 

I 

I912 

2 

0 

2 

1913 

I 

2 

3 

1914 

0 

4 

4 

1915 

2 

I 

3 

1916 

0 

2 

2 

1917 

3 

3 

6 

1918 

1 

4 

5 

1919 

I 

3 

4 

1920 

0 

3 

3 

1921 

I 

2 

3 

1922 

I 

4 

5 

1923 

3 

6 

9 

1924 

I 

7 

8 

1925 

O 

8 

8 

1926 

3 

5 

8 

1927 

0 

9 

9 

1928 

0 

9 

9 

1929 

I 

12 

13 

1930 

2 

9 

XI 

Total 

22 

94 

116 

tieatment unless the patient has been 

observed for at least ten years, and 

frequently examined during this time The patients seen 

Table IV 

Year in Which Hccmorrhage Occurred 

m the clinic during 

1911 

4 

1921 

I 

1912 

I 

1922 

0 

1913 

2 

1923 

1 

1914 

I 

1924 

3 

1915 

I 

1925 

2 

1916 

I 

1926 

2 

1917 

0 

1927 

3 

1918 

I 

1928 

10 

1919 

0 

1929 

13 

1920 

0 

1930 

Total 

II 

57 

past three years have been grouped as to location of lesion 

which is illustrated 


m Table V During this period, 324 patients were seen and they have made 
a total of 3,452 visits There were 214 unopeiated cases in this group and 
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Table V 


Shows Location of Ulcer 


Duodenal 

Gastric 

Pyloric 

Double ulcers 
(stomach and duodenum) 

Total 

270 

34 

14 

6 

3H 


we have referred only twenty for operation as the one indication for surgery 
is pam which cannot be relieved by different methods of medical care 
During the three years there have been six acute perforated ulcers and five 
haemorrhages occurring in patients under medical treatment Of the per- 
forations, two resulted in death and the others are progiessing satisfactory 
after simple closure The bleeding cases are progressing satisfactorily after 
tians fusions and conservative care The question of carcinoma arising in 
ulcers is always an intei esting topic for discussion We have treated all 
ulcers, whether gastric or duodenal, by medical care and have been encour- 
aged by the prompt response that is obtained in gastric lesions under medical 
treatment Because the patient has an ulcer of his duodenum or stomach is 
no reason why he cannot develop a carcinoma at some other site, and we have 
two cases which have done so while under observation First Male, thirty- 
seven years of age, who had a duodenal ulcer and had been tieated in several 
hospitals before coming under our care and on admission had a duodenal 
lesion and after being under treatment for about one year was feeling greatly 
improved and returned to Poland for a visit of several months On his 
return he complained of upper abdominal pam Reexamination revealed a 
carcinoma involving the lesser curvature and at operation the growth was 
found to be inoperable There was no relation between the carcinoma m the 
stomach and the duodenal ulcer from which he had suffered and a careful 
review of the literature 1 pertaining to duodenal ulcer undergoing carci- 
nomatous degeneration has failed to reveal a definitely proven case of such 
a complication occurring, although there are any number of primary carci- 
nomas of the duodenum reported 

Another man, forty-two years of age, having had two negative gastro- 
intestinal X-ray series, was operated upon for an epigastric hernia for the 
relief of abdominal pam and m June, 1928, three months after the operation, 
he came under our observation, at which time he had a pyloric ulcer He did 
very well under medical treatment and one year later the gastro-mtestinal 
X-ray series revealed the pyloric ulcer healed but another lesion on the lesser 
curvature at the junction of pars media and pylonca, which was pronounced 
an ulcer The patient left town shortly after and was operated upon in 
another city, due to pam from which he was suffering, and the operating 
surgeon found what he took to be a carcinoma or a very large indurated ulcer 
and he did not think a resection advisable, as the growth was fixed, but did a 
gastroenterostomy This patient is being followed at the present time and 
has a definite carcinoma involving his entire lesser curvature In view of the 

1047 







J WILLIAM HINTON 


history of this patient, it would seem justifiable to assume that when a patient 
is under treatment for an ulcer of his stomach or duodenum, and the original 
lesion has responded satisfactorily, and the patient develops a second lesion 
m the stomach, that we are dealing with a primary carcinoma and not an 
ulcer, as it has been our experience that gastric ulcers heal much more readily 
under medical care than duodenal ulcers and therefore it is not logical to 
assume an ulcer would develop m some other site aftei the original one has 
healed and the patient still under treatment 

There have been no cases operated upon that aie now under observation 
Of this number fifty-seven were operated upon for chronic ulcers and most 
of these previously to 1928, as we have referred only twenty patients for 
operation during the past three years Several of these patients are more 
than ten years post-operative, hut we are not attempting to call them cured 
In studying the unsatisfactory results we find that most of the cases operated 
upon early in the disease will not do well regardless of the type of operation, 
but the cases that have had prolonged medical care, and develop an associated 
pancreatitis, usually do beautifully following a simple gastroenterostomy Of 
the chronic ulcers that we are following, all were not opeiated upon at Belle- 
vue Hospital but came there for relief of symptoms after having been operated 
upon in other institutions There have been forty-seven gastroenterostomies 
and three partial gastrectomies, six Horsley’s and one Finney pyloroplasty 
We have had seven marginal ulcers under our observation One patient, a 
man twenty-five years of age, was opeiated upon three months after the 
onset of abdominal pam and six months after his operation he had a marginal 
ulcer and within twelve months from the onset of the original pam he had 
been operated upon a second time when a partial gastrectomy was done for 
the marginal ulcer and the patient died as a result of same Another man 
thirty-nine years of age, originally had a gastioenterostomy followed by a 
marginal ulcer A second opeiation disconnected the gastroenterostomy His 
pam returned and one year latei he had a plastic opeiatioi for the duodenal 
ulcer but the pain persisted and two yeais later he had a second gastro- 
enterostomy and it is now nearly two yeais since this operation and the patient 
has been symptom-free This leaves five cases that had marginal ulceis 
which are being treated medically and their symptoms had been present from 
six to eighteen months before staitmg treatment and four out of the five 
patients are greatly improved and practically symptom-free under medical 
treatment, while the symptoms of one remain unchanged There are seven 
patients who have been referred for operation who have had an associated 
chronic pancreatitis All of these patients aie symptom-free with a simple 
gastroentei ostomy, their follow-up varying from six months to three years 
Of the forty-six acute pei forations that are being followed 111 the clinic, most 
of them are doing quite satisfactorily following a simple closure but four 
have undergone a second operation foi pyloric stenosis one having to submit 
to a second operation within ten months, while the longest went five and a 
half yeais following the peifoiation, but it is felt that these patients should 
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have as little suigery as possible at the time of the original operation Seven 
patients have been opeiated upon for bleeding ulcers It is interesting to 
note that one case, a man twenty-five years of age, had a pyloroplasty, two 
years later a partial gastrectomy and since that has had profuse haemonhages, 
while a second man, fifty-nine yeais of age, had a profuse gastric haemorrhage 
every one or two years over a six-year peuod, then was opeiated upon and 
a gastroenterostomy done He continued to have haemorrhages every year 
for another three years when he was re-operated upon, the second opeiation 
being a simple exploratory, finding the gastioenterostomy stoma normal and 
a duodenal ulcer present and the abdomen was closed without further suigery 
Since the second opeiation, which was three and a half years ago, the 
patient has not bled Bleeding ulcers constitute a very difficult gioup to 
treat and it is even more difficult to draw conclusions from their study In 
a pievious paper 2 it was stated that most cases of bleeding ulcers should 
have transfusions and conservative treatment following the fiist or second 
hsemonhage, but aftei they have had several recunent hiemorrhages they 
should be operated upon as it is known that cases of bleeding ulceis will 
result m fatalities m spite of transfusions and othei supportive measures 
Also, some cases will continue to bleed after operation, and this includes 
every type of operation from pyloioplasties to sub-total gastrectomies 

Comment — From the study of this group of cases one can see that a large 
percentage of both gastnc and duodenal ulceis occurring m patients who 
seek treatment m a city hospital can be canned along undei medical care 
with very satisfactory lesults, and if one will refrain from operating upon 
these patients early m the couise of the disease and lefer them only aftei 
every attempt at medical treatment has failed, the surgical results will be 
most gratifying with conseivative types of operation, either gastroenterostomy 
or m selected cases of pyloioplasties Any attempt to call a patient cured 
after either medical or surgical treatment unless followed for a ten-yeai 
period, and fiequently examined, is most misleading 
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VOLVULUS OF A SIGMOID MEGACOLON 

Bi Carnes Weeks, MD 
of Nrw York, N t Y 

FROM Tiff FIRST S17KGICIL DI\ ISION OF DEI I EV Uf JJOSPITVL 

Volvui us of the sigmoid loop of large intestine is apparently not an un- 
common condition It is described in text-books of diseases of the large 
bowel and is a well-iecogmzed clinical entity Volvulus of a giant sigmoid 
or megacolon however, appears to be a much rarer condition A recent ex- 
perience with the latter type of volvulus and the collection of some sixty-three 
similar cases m the litei ature seem to justify the following report 



Fig i — Volvulus of the sigmoid megacolon just before resection and two da>s after the original 

exploration 


Case Rliort — The patient was an Irish boy of eighteen who was admitted to the 
I irst Surgical Division of Bellevue Hospital with a chief complaint of pain in the abdomen 
of four days’ duration He had not moved his bowels m eight daj s The present illness 
started with a slight pain about the umbilicus which became increasinglj severe during 
the next four davs There was gradually increasing distension of the abdomen There 
were slight nausea and vomiting the first day of the illness which returned the day of 
admission to the hospital The patient had been unable to move lus bowels m the pre- 
ceding eight days The administration of large doses of Epsom salts accompanied bj 
numerous enemas failed to relieve this condition 
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There was a past historj of constipation since birth, the patient frequentlj going four 
to five days without a bowel movement There had been several mild attacks of abdominal 
pain when the constipation was more marked than usual, this pam lasting two to three 
hours His general health had always been excellent 

On physical examination the patient did not appear acutely ill The abdomen was 
moderately distended There was tenderness to palpation in all four quadrants, most 
marked about the umbilicus There u r as moderate spasm of both rectus muscles There 
w r as no visible peristalsis and no tumor mass could be felt There was obliteration of 



Fig 2 — Barium enema two months post operatue showing site of anastomosis 

liver dullness The patient was not vomiting Temperature 996° Pulse 104 Respira- 
tions 24 The white blood count was 9,200 with 84 per cent polymorplionuclears 

Under a gas, oxygen and ether anaesthetic a right rectus incision w'as made There 
presented 111 the wound a tremendously dilated structure that at first was thought to 
be stomach As this organ almost filled the entire peritoneal cavitj, a 20 F catheter was 
inserted by means of a purse-string suture and quantities of gas and fecal material escaped 
It was then found that we w'ere dealing with a volvulus of an enormouslv lnpertroplued 
and distended sigmoid loop It u'as twusted two and one-half times clockwise about its 
mesentery The entire sigmoid was enlarged to about fise times its normal size and its 
wall markedly thickened This enlargement started at the beginning of the iliac colon 
and continued down to the recto-sigmoid junction The rectum w r as dilated but still con- 
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siderablj smaller than the sigmoid The remainder of the large intestine was distended 
but did not resemble the pelvic colon m anj wav The wall of the involved loop was 
cedematous, purplish m color but not gangrenous and assumed its normal appearance as 
soon as the volvulus was relieved Hie sigmoid mesocolon was extremely long, very 
much thickened and oedematous 

The grant sigmoid was then brought out on the abdominal wall and the first stage 
of a Mickulicz resection was done The proximal and distal loops were united with 
interrupted sutures for a distance of three inches below the abdominal wall Bj doing 
this we were able to exteriorize all of the pathologic bowel except that portion of the 
iliac colon which had no mesentery The two united limbs were then sutured to the 
parietal peritoneum at the margins of the wound The megacolon was then lifted in a 
direction perpendicular to the patient and an attempt was made to squeeze as much of 
the blood back into the general circulation as possible A large tape was then passed 



Fig 3 — A comparison between a barium enema tfnee and one half months post opei ati\ e (left) and that 

of a noimal individual (right) 

about the base of the megacolon one inch anterior to the abdominal wall and tied as tight 
as possible, thus strangulating the loop A 24 F catheter was then inserted into the 
proximal loop to allow for the escape of gas and fecal contents 

The immediate post-operative reaction was excellent Large amounts of gas and 
fecal material drained through the catheter 

Two days later the megacolon was resected by means of the actual cautery, level with 
the abdominal wall (Tig 1) At this time the verj large vessels of the mesentery 
were tied 

Seven dajs post-operative a Mickulicz clamp was inserted in the shot-gun barrel 
openings Twenty-four days post-operative there was a large opening between the prox- 
imal and distal loops At this time several large masses of impacted feces were removed 
manually from the rectum On the forty-second post-operative daj the colostomy was 
closed At the present time, seven months after operation, the patient is perfectly well 
and having one normal bowel movement a day A barium enema two months post- 
operative shows some enlargement of the bowel above the site of anastomosis and some 
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dilatation of the rectum (Fig 2) A later barium enema, three and one-half months post- 
operative shows some dilatation still present Figure 3 is a comparison of the large bowel 
of the patient with that of a normal individual of the same age As at operation the large 
intestine above the iliac colon did not show signs of hypertrophy, we v'ere rather surprised 
to note the dilatation evident in Tigs 2 and 3 The interpretation of this finding is rathei 
difficult It is impossible to say whether this patient will eventually develop a true Hirsch- 
sprung’s disease or whether the dilatation now present is merely a distension of the large 
bowel and will m time disappear 

Pathology — The specimen (Fig 4) measures 54 centimetres in length, 25 centimetres 



Tig 4 — The sigmoid megacolon 

in circumference, and the wall is 10 millimetres in thickness A comparison (Fig 5) 
between a section of the megacolon and a piece of sigmoid from a normal joung adult 
shows the remarkable hypertrophy of all coats, especially the layer of circular muscle 
There is a diffuse polymorphonuclear infiltration throughout the entire w r all 

Table I 

Pauchet m 1900 sex — ? — 13 years old Operative procedure, detorsion, result, death 
Frommer, A , in 1901 male, 19 years old, 180 degrees of volvulus Operative procedure, 
lleo-sigmoidostomy , result, recovery 

Boeckel, J , in 1903 male, 2 j 4 years old, 180 degrees of volvulus Operative procedure, 
resection, end-to-end, result, recovery 

Lane, A, in 1904 female Operative procedure, resection, end-to-end, result, rcco\er\ 
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Paiichet in 1904 male, 35 years old Operative procedure, resection, end-to-end, result, 
death 

Garre in 1905 male, 28 years old, 180 degrees of volvulus Operative procedure, detorsion 
and fixation, result, recover} 

Bloodgood, J C, 111 1906 male, 65 }ears old Operative procedure, resection, side-to-side , 
result, recovery 

Tuffier in 1907 male, 60 years old Operative procedure, colostomy, result, death 
Feldman, M, in 1908 male Operative procedure, colostomy, result, death 
Lecene, P , m 1908 male, 60 years old, 90 degrees of volvulus Operative procedure, 
detorsion and fixation , result, recovery 

Schmieden in 1908 male, 20 years old Operative procedure, colocolostomy , result, 
recoven 

Jeannel in 1908 male, 40 years old, 360 degrees of volvulus Operative procedure, 
colostomv , result, recovery 

Bessel-Hagen in iroS male, 6 vears old Opcratne procedure, Mickulicz , result, recover} 

Konjetzny, G, in 1910 male, 51 }ears 
* fAf old, 450 degrees of volvulus Oper- 
, , ~ \Vyyli* 1 ' iVltwJ atne procedure, Mickulicz , result, 

i f 

jf, j tjjj, ‘ old, 180 degrees of volvulus Op- 

erative procedure, Mickulicz, re- 
p » suit, recover} 

- ^ Konjetzm,^G, in 1911 nnle, 3 vears 

o ** \ ' ' 
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^ IG 5 — Comparison between the walls of the megacolon (left) and of normal sigmoid (right) 

(x 14 ) 

old, 180 degrees of volvulus Operative procedure, resection, end-to-end , result, 
recover} 

Clermont in 1911 male, 61 }ears old, 180 degrees of volvulus Operative procedure, colo- 
colostomv , result, recovery 

Kraske in 1911 male, 27 }ears old, 360 degrees of volvulus Operative procedure, 
Mickulicz , result, recovery 

Critchlovv, J F , in 1912 male, 42 years old Operative procedure, resection, end-to-end, 
result, death 

Gregoire, R , 111 1912 female, 50 years old, 360 degrees of volvulus Operative procedure, 
resection, end-to-side , result, recovery 

Wideroe, S, m 1912 male, 98 }ears old, 180 degrees of volvulus Operative procedure, 
resection, side-to-side , result, recovery 

Lecene, P , in 1913 female, 42 years old Operative procedure, resection, end-to-end , 
result, death 

Delbet in 1913 female, 7 }ears old Operative procedure, detorsion, result, death 
avariau in 1913 male, 18 }ears old Operative procedure, detorsion, result, recovery 
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Viguier in 1913 female, 42 years old, 360 degrees of volvulus Operative procedure, 
resection, end-to-end, result, recovery 

Payr, E, m 1916 male, 51 years old Operative procedure, detorsion and fixation, result, 
recovery 

Horhammer in 1917 male, 54 years old Operative procedure, Mickulicz, result, recovcrv 
Rumpel in 1917 male, 42 years old Operative procedure, resection, result, death 
Rumpel m 1917 female, 49 years old, 270 degrees of volvulus Operative procedure, 
Mickulicz , result, recovery 

Judd, E S , in 1917 male, 55 years old Operative procedure, Mickulicz , result, ? 
Lecene, P, 111 1918 male, 76 years old Operative procedure, detorsion and fixation, 
result, recovery 

Nandrot in 1918 male, 31 years old Operative procedure, Mickulicz , result, recoven 
Sencert and Simon m 1919 male, 55 years old Operative procedure, resection, end-to- 
end, result, ? 

Lecene, P , 111 1919 male, 49 years old Operative procedure, detorsion , result, recoven 
Luken in 1919 female, 58 years old, 180 degrees of volvulus Operative procedure, 
Mickulicz , result, ? 

Payr, E , in 1919 male, 61 years old, 90 degrees of volvulus Operative procedure, 
detorsion, result, death 

Payr, E , in 1919 male, 51 years old, 180 degrees of volvulus Operative procedure, 
Mickulicz, result, recovery 

Rumpel 111 1919 female, 40 years old, 270 degrees of volvulus Operative procedure, 
Mickulicz, result, recovery 

Hohlbaum in 1919 male, 29 years old, 180 degrees of volvulus Operative procedure, 
Mickulicz, result, death 

Guimbellot in 19x9 female, 26 years old, 630 degrees of volvulus Operative procedure, 
resection, end-to-end, result, recovery 

Schaanmg, G , in 1920 male, 45 years old, 360 degrees of volvulus Operative procedure, 
resection, end-to-end, result, death 

Frank, E , 1921 female, 57 years old, 180 degrees of volvulus Operative procedure, 
resection, side-to-side , result, recovery 

Delageniere in 1921 male, 45 years old, 720 degrees of volvulus Operative procedure, 
Mickulicz ,* result, death 

Delageniere in 1921 male, 54 years old Operative procedure, resection, end-to-end 
result, recovery 

Savariaud 111 1921 male, 36 years old Operative procedure, Mickulicz,* result, death 
Migmiac, G, in 1921 male, 46 years old Operative procedure, Mickulicz, result, death 
Savariaud in 1921 male Operative procedure, Mickulicz , result, recovery 
Edwards, S R , in 1921 female, 47 years old Operative procedure, resection, side-to- 
side, result, recovery 

Edwards, S R , in 1921 female, 65 years old Operative procedure, resection, side-to-side 
result, recovery 

Willis, M , in 1922 female, 45 years old Operative procedure, resection, end-to-end 
result, recovery 

Leflaive, P G , in 1922 female, 36 years old, 180 degrees of volvulus Operative procedure 
Mickulicz , result, recovery 

Franke in 1923 male, 78 years old, 180 degrees of volvulus Operative procedure, resec- 
tion, side-to-side, result, recovery 

Roux-Berger, J L , in 1923 female, 30 years old Operative procedure, Mickulicz , result 
recovery 

Launay in 1923 female, 50 years old Operative procedure, resection, end-to-end , result 
recovery 

Launay in 1924 male, 26 years old Operative procedure, resection, end-to-end , result, 
recovery 
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Bonniot in 1924 male, 48 years old, 270 degrees of volvulus Operative procedure 
Mickuhcz, result, recover} 

Hertz, J, m 1924 male, 60 jears old, 900 degrees Operative procedure, Mickuhcz, 
result, recover} 

Launaj m 1925 male, 68 }ears old Operative procedure, resection, end-to-end, result, 
reco\ er} 

Rochet m 1926 male, 48 }ears old, 540 degrees of volvulus Operative procedure, resec- 
tion , result, death 

Aumont 111 1928 female, 30 years old, 90 degrees of volvulus Operative procedure, 
Mickuhcz , result, recovery 

Brocq, P, m 1929 female, 34 years old, 720 degrees of volvulus Operative procedure, 
Mickuhcz, result, recover} 

Weeks, C, in 1930 male, 21 years old, goo degrees of volvulus Operative procedure, 
Mickuhcz, result, recovery 

Roux de Brignolles, female, 50 }ears old Operative procedure, detorsion and fixation, 
result, recovery 

Michon, female, 79 vears old Operative procedure, sigmoidostom} , result, recover} 
Heller, A, 111 1904 male, 45 years old Operative procedure, autopsy 
Vene, M , m 1908 male, 72 yeais old, 90 degrees of volvulus Operative procedure, autopsv 
Konjetznv, G, in 1908 male, 4 months old, 180 degrees of volvulus Operative procedure, 
autopsy 

Kleinschmidt, H , m 1910 male, 5 months old, 90 degrees of volvulus Operative pro 
cedure, result, autopsy 

Konjetzny, G, in 1911 female, 9 months old, 180 degrees of volvulus Operative proce- 
dure, autopsy 

Wiedhopf, 0, in 1913 male, 70 years old, 180 degrees of volvulus Operative procedure, 
autopsy 

Schaamng, G, in 1919 female, 61 years old, 360 degrees of volvulus Operative pro- 
cedure, autopsy 

Belle, D A E , in 1920 male, 8 vears old Operative procedure, autopsy 

Table I gives a list and brief lesume of sixty-tin ee cases of volvulus of a 
sigmoid megacolon collected from the liteiature, including the author’s case, 
which came to operation It also includes eight cases in which the volvulus 
was discovered at autopsy and in which operation was not done As com- 
plete an analysis as was possible has been made fiom the material submitted 
by the various authors on the operated cases 


Table II 

Sex Age 


Males 

42 

- 10 

Females 

21 

11- 20 

Not reported 

1 

21- 30 


— 

Co 

T 

O 


64 

4i- SO 


Si- 60 
61- 70 
71- 80 
81- 90 
91-100 
Not reported 


4 

4 
9 
7 

16 

12 

5 

3 

0 

1 (age 98) 
3 


64 

* Immediate resection of the volvulus 
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t — This condition ccas twice as common in males as in females In 
tine Ilirschspiung s disease the latio of men to women is 3 to 2 

Aqc — Theic aie sexeial points of inteiest heie 1 wenty-eight 01 46 
pei cent of the patients aie fiom foity to sixty ycais of age, while only S 
01 13 pei cent aie nuclei twenty jeais of age Mummery in 100 collected 
cases of mcgacolon found 30 pei cent nuclei teventy and only 13 per cent 
from forty to sixty This condition of volvulus then appeals to occur more 
fiequentic 111 persons past middle life and not so often in children and young 
people while exacth the re\eise is true in the uncomplicated Hirschsprung’s 
disease 

T uit i III — Number ol cases, 64 constipation, 42 pirn, 43, ■counting, 20 (2 fecal), 
precious attacks, 31 , distension 48 \1s1bk peristalsis, 16, mass, 6, positnc X-Raj, 3 

Symptoms — Fort \ -two or 65 per cent ga\e a definite lustoiy of consti- 
pation, touiteen of these fiom lm th fice fiom childhood and the rest from 
two to twentc jears 

Penods of obstipation ustiallc associated with the acute attack, were noted 
In thirtc-nine patients The aceiage dmation was font and one-half clays, 
the longest eighteen da\s In 11 irschspt ting’s disease it is well know’ll that 
patients mac go main weeks to months without a bowel movement 

Abdominal pain was noted 111 forte -tin ec cases Appaiently there evas 
nothing characteristic about this pain 

\ onuting was present 111 twentc , theic cccie two that had fecal vomiting, 
one recoc crcd and one died 

Ptcvious Attacks — Ihirtj -one gace a historj of one or more previous 
similar attacks Bloodgood s patient had tlnrty-tcc o attacks befoie the final 
operation 

\ isible peristalsis was present in but sixteen eases and an abdominal mass 
ccas felt in six 

I11 three patients a diagnosis of cole ulus ccas made by means of X-ray 

1 Ain r IV — Fusions Opnatwns — Number of cases, 15, dctorsion, 11, dctorsion and 
colostoim, 5, detorsion and ileostomc, 2, dctorsion and appcndicostomc , 1, detorsion 
and colocolostonn, 2, detorsion and ilco-rectostomj , 1, detorsion and fixation, 1, 
abdominal puncture, 1 

Fifteen patients had teventy-thrcc previous opeiations for relief of the 
vole ulus, the commonest being simple detoision The only attempt to pte- 
eent further leturn of the volvulus evas fixation of the sigmoid loop to the 
parietal pciitoneum in one case Puncture of the abdominal evall with a tro- 
car evas clone in one ease, necessitating immediate exploration foi suture of 
the punctured sigmoid volvulus This evas follocved by death due to peri- 
tonitis 

7 ype of Volvulus — (lablc I) — In thirty-one cases the volvulus evas de- 
scribed, thirteen eveie 180 or one-half of a turn, tevo evere 900 or tevo and 
one-half turns, and the remainder vaned between 90 and 900 Fifteen cveie 
tcvisled clock-cvisc and six counter-clockwise 
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Table V —Complications— Gangrene of involved loop, 8 cases, 5 deaths, peritonitis, 5 
cases 2 deaths , perforation of bowel, I case, 1 death , vessels of mesosigmoid (throm- 
bosed), 3 cases, 2 deaths 

Table VI — Number of cases described as megacolon, 64 , hypertrophy of all coats men- 
tioned in 18 cases, length of megacolon mentioned m 24 cases, average, 76 centi- 
metres , measurement of normal sigmoid, 40 centimetres , circumference mentioned in 
x 1 cases , average, 35 centimetres , measurement of normal sigmoid, 12 centimetres , 
diameter mentioned in 15 cases, average, 12 centimetres, measurement of normal 
sigmoid, 4 centimetres, thickness of wall mentioned in 4 cases, average, 87 milli- 
metres, measurement of normal sigmoid, 5 millimetres 

In all of the sixty-four cases the chief finding appeared to be the large 
size of the sigmoid loop Unfortunately, exact measurements were not given 
in twenty-eight cases I11 these the authors emphasized the large size of the 
megacolon by various comparisons , with the large intestine of the horse, 
the thigh or hip of an adult, etc 

Table VII — Dilatation of other portions of the colon, 7, entire large bowel (Hirsch- 
sprung’s disease), 2, transverse and descending, 2, distal half of transverse and 
descending, 1 , descending, 1 , mentioned but not designated, 1 Total, 7 

It is interesting to note that only a little over 1 per cent of these cases 
shows involvement of any portion of the remainder of the large bowel and 
in but two was there evidence of dilatation of the entire large intestine 

Table VIII — Opeiatwc ptocedutc, tcscction, Mickulicz, three stage, 18 cases, 2 deaths, 
resection, end-to-end anastomosis, 15 cases, 4 deaths , resection, side-to-side anastomo- 
sis, 6 cases , Mickulicz with immediate resection, 3 cases, 2 deaths , resection, type not 
mentioned, 2 cases, 2 deaths , detorsion, 5 cases, 3 deaths , detorsion and fixation, 
5 cases , detorsion and colocolostomy, 2 cases , detorsion and ileo-sigmoidostomy, 
1 case, detorsion and colostomj, 4 cases, 2 deaths 61 cases, 15 deaths 

Results not known in two cases Mortality — 24 5 per cent From the 
above figures and with the experience of the author’s case the Mickulicz type 
of resection in three stages would seem to be the safest procedure 

Whether this condition is congenital or acquired seems difficult to deter- 
mine In no one of the sixty-four cases was there any mention made of an 
obstruction which might have been the cause of the megacolon There have 
been many theories put forward as to the possible etiology of this disease 
and one is that a chronic volvulus due to the long mesosigmoid may eventu- 
ally cause hypertrophy But as Mummery says, “Even when such a condi- 
tion as a chronic volvulus exists this may be a secondary consequence of 
the dilatation, and not its cause ” In his 100 collected cases of this disease 
he found evidence of obstruction m only twenty-three In this connection he 
says, The fact remains that m the great majority of cases no obstruction 
of any kind is found and also that in several the dilatation extended right 
down to the anus or middle of the rectum ” That acquired megacolon is a 
possibility is shown m a recent article by Shelley in which it was possible to 
follow the development of dilatation of the large bowel subsequent to a stric- 
ture of the rectum 
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Whethei the disease desci ibed in this papei and the so-called idiopathic 
dilatation of the colon aie one and the same we do not know Recent work 
be Wade and Ro)lc and bj Tudd and Adson in connection with lumbar sympa- 
thetic ganghoncclomy seem to point to a nemogenic origin of the disease in 
ccitam of the cases The) believe that the motor impulses to the longitudinal 
muscle of the lectum are supplied by the pai asympathetics, and the motor 
impulses to the urculai muscles of the rectum are supplied by the sympa- 
thetics and that the lmpiovcmuit obtained in this disease following gangho- 
nectoim is due to the reduction of the s)mpathetic stimuli coming from the 
lumbar rami communieantes thiough the hypogastric and pelvic plexuses It 
will be interesting to follow tbe course of the patient desci ibed m this papei 
to sec whether further enlargement of the remaining laige bow'd will take 
place m the futuic 

CONCLUSIONS 

( 1 ) That there is a cere definite clinical entit) known as volvulus of a 
megacolon of the sigmoid 

(2) That the dilatation in this condition is usually limited to the sigmoid 
111 the majoiit) of cases 

(3) That this condition unlike uncomplicated Hirschsprung’s disease, 
occurs m middle age 

(4) That to prewent furthei lecuircnce the involved loop should be le- 
sected preferable In the MTckuhc/ procechue 
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DIVERTICULUM OF THE MALE URINARY BLADDER 

By J Christopher O’D vi , M D 

Honolulu, IIwaii 

The initial cause of sacculated 01 divei ticulated bladders is, perhaps 
with some few exceptions, congenital, traceable to some embiyologic dis- 
parit} , a dispant} so likely to be compionused by any dcgiee of deformity 
fiom a mere sacculation to the most pionounced exstiojiby — even hypospacha 
and anaspadias that the iesultmg pioblems have on many occasions, tried 
and ballled the judgment of the most acboit of geiuto-ui maiy suigeons 

Obstiuction wbetbci paitial or complete, lias by many obseivers, been 
regarded as an important etiologic factor jet. and while it must be admitted 
that such an obstruction to the bladders outlet is a cause in the bringing 
forth of this deformity it must not be forgotten that it is meiely a relative 
one Noi should it precent the fullest mquuy when it must be evei in mind 
that the question of a latio is evei present — the ratio that coi relates that 
great number of occluded uictlu.e wheie dneiticula 01 saceule do not obtain, 
and the much smaller numbei wheie they do Ueie, may the question of 
"win ? be interjected \\ In aie saccule and dneiticula the exception then, 
instead of the rule when this comparison is made to paiallel these two sets of 
leckonmgs ' 

There are those of oui gcnito-uunaij surgeons who, having felt the tiuth 
of this concluded that mctlual obsti uctions, whether of piostatic 01 cicatricial 
ongin aie mere faetois Ne\cr a cause 

I he normal bladder may be distended to a remaikable dcgiee without en- 
tailing the slightest risk of procokmg either saccules 01 diverticula Let it be 
put m this way, namely Ihe actual cause of sacculation 01 chverticulation 
within the wall of the male urmaiy blacldei is congenital but is impotent unless 
urethral obstruction partial or complete, distention and compiession be 
present as contributing factors 

'J o determine how much of the tiuth might be coupled with the foregoing 
supposition, a number of bladders, secured fiom slaughteied pigs, w r eie sub- 
jected to the following lather crude tests When extieme distention was 
induced by either water or an, the mucosa, at no point, should a tendency 
to herniate Nor did it wdien severe compiession was subsequently applied 
But wdien a portion of the bladder’s wall had been gently teased away from 
its underlying mucous lining, and the maneuvei lepeated, no sign of pouting 
appeared until the compression was applied, and then, and almost immediately, 
the mucosa began to bulge thiough the denuded area, and a diverticulum, 
in the making, was emphatically demonstiated 

There arc those among our physiologists wdio teach that the normal act of 
urinating depends moic on compression from the intestines than it does on the 
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contractility of tlic bladder’s muscular coat If this is true, the fact that the 
bladder has a muscular coat, moots the question However, that cannot be 
discussed here But whatever the truth of it may be, compression, up to 
some unknown degree, seems to be the determining factor m forcing the 
mucous membrane to herniate into an extravesical sac It must not, however, 
he forgotten that unless ectopia of the muscular fasciculi he present, neither 
the obstruction, distention nor compression can give rise to the deformity 
To elucidate the primary or congenital cause of these diverticula, it will 



F ig 1 (o) Small sacculations the fasciculi are not displaced to a degree capable of pouting the 

bladders mucosa into a diverticulum. (&) Large sacculations Here are the openings that lead 
to a sac only Diverticulitis is not to be expected v\here so manj large sacculations are present It 
may occur but the fasciculi are usuallj discouraging!} arranged (c) Tjpical opening into divert cu 
Him Lote the fibrous ring (d) Section of diverticulum 

be necessary to briefly review the embryologic development of the genito- 
urinary tract In doing this, we will find something to puzzle over when 
through speculative curiosity, we would like to find out the time that the 
kidneys begin the first secretion of urine 

Of course, this question is irrelative Perhaps it should have been omitted, 
yet it is an emphasis on that which is of paramount interest, for it becomes 
apparent that unless the allantois had opened into the ventral cloaca m time to 
save itself from becoming distended by the urine from the newly functioning 
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kidne\s a chspauty of that poition of its stiuctuie, destined to be the muscular 
coat of the developing bladder, would lesult in a chaotic dispersion of the 
subsequently de\ eloped musculat fasciculi, and thus force into the bladder 
Mall areas of potential diveiticula If the allantois is gi anted its communica- 
tion with the vential cloaca befoie the distention has caused an n reparable 
condition, no more than an illy marked trabeculation may be the ultimate 
result Otherwise, should some embryologic irregularity prevent a timely 
communication, and the distention finally end in rupture, an exstiophy wmuld 
he the hkeh result Between these two extremes, may be conjectured the 
\anotis congenital bladdeis with which we have to deal, and in which is to 
be found the reasons why the best of us are often at our wits’ end, for w'e 
are dealing with defects that are not always amenable to good surgery because 
ot the flabbiness of the tissues with which the lepan has to be made, a flabbi- 
ness that had its origin m 01 during the embiyologic distention Pouching 
ot the bladdei wall is a condition that in no way should have its etiology 
confused with that of the dn erticula or sacculation Pouching may come to 
ain normall) dc\ eloped bladder tluough the presence of a calculus, the re- 
mo\al of which, followed In proper drainage, is all that is required to restore 
the pouched portion of the bladder’s wall to its normal contour 

Expei lcncc has gnen 11s a fear of sodium bionwde when used as a diag- 
nostic adjunct to rontgenolog) It was the only medium used tluough which 
we had two secerely fatal burns I know of no statistics on this paiticulai 
point but ha\mg had no such sequela following the use of the milder salts 
of siher, we had gnen up the bionudc salt entirely When possible, the 
cWoscope is the diagnostic instillment of choice rather than the N-ray 

What has been outlined in the foregoing is meant as a mere sketch of 
the conditions through which all surgical appioach has to be made In a 
word it gnes to us the ke\ to the greatest success attainable, for it em- 
phasizes the nnpoitance of restoring to the uicthra the fullest patency, even 
to the remoial of the prostate wdien its uretlual tunnel is found to be nar- 
rowed and this without rcgaid to the size of the gland itself 

Immediate surgei) in all these cases is, as a mle, contraindicated Supra- 
pubic diainage must be the preiequisite of all that is hoped to be accomplished 
It also gives immediate relief to the distressing tenesmus-vesica; While this 
drainage is going on, the urctlua may be sounded and lendered patent If 
its prostatic poition is found to be menacingly nairowq pi ostatectomy is to be 
postponed until the bladdei has been supiapubicly opened foi the removal of 
the dnerticulum Not a few' methods of cojung, surgically, with bladder 
diverticula ha\e been descubed It probably matters but little what method 
may he the one of choice so long as good results are obtained, but the method 
that calls for the sac’s inversion, in our experience, proved too cumbersome 
It also sacnfices tissues that will be greatly needed in obliterating the space 
that the sac had pieviously occupied Stuffing the diverticulum with gauze 
lacks surgical appeal because of the danger of tearing the bladder wall while 
delivering the sac The opening into these sacs is encircled with a fibious 
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ring This ring must be removed else union will be thwarted The incision 
should be an elliptical one, its long axes directed to the securing of the best 
working facilities It includes the entile fibrous ring with the mouth and end 
of the sac With this accomplished, the freed portion is grasped with light 
forceps and gentle traction is continued into the bladder while a gauze- 
capped finger gently pushes back whatever tissue may be adherent If the 
opening thus made m the wall of the bladder is large enough to admit a finger 
without the likelihood of teaung, the fibrous ring may be severed by a snip 



^ IG 2 ' (°) Elliptic - *! incision prelimimrj to dissection of the di\ erticulum (fc) Ellipse with 
opening into sac being drtwn into bladder while a gauze capped finger pushes bach all adhering tissue 
tr; King incised to admit finger (d) Once the sac is made free a finger within facilitates the 
dissecting 


of the scissors and the further dissecting of the sac facilitated by inserting 
a finger within it Throughout the time it may require to complete the re- 
moval of the sac and the subsequent closure of the opening, sopping with 
sponges will take care of the urine that is coming m from the ureters 
The ease with which the water-shed closure of the opening may be effected 
will, of course, depend very much upon what portion of the bladder wall is 
involved If high, and easily reached from the suprapubic incision, little dif- 
ficulty need be expected When, however, it is low, and the diverticulum 
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lias been in a postenoi position, the closuie should he effected fiom within 
the bladdei, toi extensive sepaiation fiom sui rounding tissues is liable to 
unite sloughing The method we have followed is not difficult, yet, it may, 
at the first tiv seem so Numhei O O clnomic gut is the ideal suture ma- 
tciial hut it should he softened and lcndered pliable in waim water, and by 
gaure-fi iction hefoie using Otheiwisc it will he too harsh Foi the sutur- 
ing, a small full-curved 11011-cutting intestinal needle is ideal The stitch 
111a} he begun at eithei angle of the ellipse accoulmg to the convenience of 
the opeiator Imcrting the edges of the wound, the needle is made to pick 
up light side first, two 01 more bites of the mveited edge, w'oikmg the 
needle aw a} fiom the fiee edge while doing so It is then passed acioss 
to the lett side of the incision and the manemer lepeated wuth the exception 




I'ir i — a b uni c ‘hows tcclmic of i modificntion of Wurplij ’s (the life Tolin B) watershed 
suture 'I Ins stitch closes tin. bluhkr wound without appearing within the mscus This a\oids leaving 
am foreign suhstancc to precipitate crestallization of the urinary salts 

that on this side the needle is made to work tow'ard the free edge The 
suture from this point on is /igxagged toward the opposite angle which, 
when reached is gnen a hon/ontal dncction as in the fiist application, then 
zigzagging hack, crossing the others to make a senes of X’s, similar to the 
lacing of a shoe, until the place of beginning has been leached The tw'o 
free ends of the sutuie are permitted to protiude from between the edges 
of the wound wdnle a pterygium hook chaw's the lacing taut Finally, traction 
on the ends wull appioxunate the edges in to an appositional or w'ater-shed 
w r elt 

The suture may then he tied, the ends cut, and the knot induced between 
the edges and forced into an cxtravesical position 
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Bv William Wertenbaker, M D 

or Wilmington, Del 

FROM THE DFPARTMENT OF GiNECOIOQY AND OBSTETRICS OF THE MILMINGTON GENERAL HOSPITAL 

About March i, 1928, Dr M A Tarumianz, of the Delaware State Hospital for 
the Insane, at Farnhurst, referred to me a Negress, aged thirty-three years, the subject 
of general paresis She was the mother of six children, only two living and both 
mentally deficient , she was at that time within ten days of term with another pregnancy , 
her Wassermann was four plus, there was a profuse cervical discharge which showed 
numerous gonococci To further complicate the situation, the fcetal breech was l>ing 
m the right iliac fossa The indications called for (1) Avoidance of the spread of 
gonorrhoeal infection , (2) sterilization of the mother , and (3) delivery of the fcetus To 
accomplish these triple ends I decided to remove the entire uterus before rupture of the 
membranes 

On March 15, 1928, the abdomen was incised in the lower mid-line, the broad liga- 
ments clamped on each side and incised down to the le\el of the cervix Two clamps 
sufficientlj long to reach across the entire cervical bridge, were thrown into place and 
the uterus delivered from the abdomen The cervix was severed with a single cut 
between the two clamps , the uterus, with its contents, was passed to an assistant, Doctor 
Pawlikowski, who extracted a living fcetus weighing seven pounds, two ounces The 
time consumed from start of abdominal incision to delnerj of child was less than 
four minutes 

The cervical stump w'as cauterized and turned in with a running suture, the stumps 
of the round and infundibulo-pelvic ligaments ligated, brought down and sutured to it 
A fold of the utero-vesical peritoneum was then brought o\er all to complete the 
peritoneal toilet One cigarette drain was placed in the cul-de-sac and the abdomen 
closed in three layers 

This woman made an uneventful surgical recoven 

Since that tune I have met with five other cases in which it was felt wise 
to adopt a similar line of proccduie Two were cases in whom one or more 
pievious Qesaiean sections had previously been made in whom numerous 
pelvic and abdominal adhesions were doubtless present , one a case of marked 
hypeithyioidism with uterine fibroids, another a woman exsanguinated by 
haemorrhage due to placenta previa, m which case a minimum of blood loss 
at delivery was felt essential to give her any chance, which she might possibly 
have, of recovery 

These cases were operated upon respectively on July 19, 1930, Decembei 
2°, 1930, January 12, 1931 , Febiuaiy 18, 1931 , April 3, 1931 All six babies 
were delivered alive , five mothers made uneventful recoveries and left the 
hospital in good condition One mother (Case II) developed a vesico- 
abdominal fistula on the ninth day, which was closed at a subsequent operation 

In Case IV violent uterine contractions began as soon as an attempt to 
delivei the uterus from the abdomen was made, and the membranes mptured 
just as this was accomplished , so, after the “waters” had drained away, a 
Read before the Kent County Medical Society, Dover, Delaware, April 1, 1931 

1066 



EXTIRPATION OF PREGNANT U 1 ERUS 


clamp was placed acioss the cemx, the lattei incised above it, and the foetus 
dehveied bcfoie entue extirpation of the uteius 

\\ hen conseivation of the tubes and ovanes is desned, the operation is 
moic difficult, as the uteiinc extiemities of the bioad ligaments are pulled 
upwaid b\ the enlaiged oigan and oftci a much widci pedicle to be clamped 
and ligated 

The use of this operation is suggested foi those cases vheie classical 
Cesaiean section would be followed by hjsteicctomy (the Porio opeiation 
and its modifications) 

(1) Wheie it is of pi mini \ and \ital importance to <uoid contamination 
of the abdomen 

(2) Where it is deemed best to a\oid subsequent piegnancies 111 
the patient 

(3) Where extupation of the uteius would be otherwise indicated as m 
co-e\istmg fibioid tumors (C.ise IV) 

(4) W heic it is impel atne to obuatc all possible blood loss 

1 he opeiation is not indicated vheie it is desned and feasible to continue 
the leproductne function of the woman 

The acerage time ot the opeiation has been shoitei than the aveiage time 
of classical Cesarean section, the “shock" less, 01 ccitainh no greatei , and 
a less complicated com alesccncc is usual 

This method is oileied, 110/ as a substitute fot olltci methods of Ccrsaican 
section (cate the Porio opeiation), but as a conti lbution to the aimamen- 
tarium of the obstetrician to be held in icsene until the emergency to wdnch 
it is applicable arises 


\I 1 MK\CT 01 c \SFS 

I — Chester, Pi Age, tlurte -three jears, Para VII Referred bj Dr M 
\ T irumnii 7 

Term pregnanc\ Obhcpie position of foetus I-ues Gonorrhoeal cerucitis 
General paresis 

Opaatwn — March 15, 1928 Auicsthcst t — Ether 

Infant — Male, condition good, weight 7 pounds, 2 ounces N B — Turned over to 
Children s Bureau on March 17, 192S, apparenth in good condition 

S uu/ical Com alcsccncc — Lucomplicated 

Casi II — Penn’s Grove, N J Age, twenlj-one jears, Paia III Referred bj' 
Dr R B larrctt 

Pregn incj at tlurte -sixth week Two previous Caesarean sections (1926 and 192S) 
Weakening uterine cicatrix Pelvic adhesions 

Operation — j ulx 19, 1930 Anaesthesia — Gas-ether 

Infant — Fennlc, fair condition upon delncrj , weight 6 pounds, 2 ounces N B — 
Hus infant died nine hours after dehverj Autopsy — Interstitial pneumonia, hj’per- 
plastic thjmus, cloud} swelling of the kidnees 

Smgica! Convalescence — Complicated bv development of an abdomino-vesical fistula 
on the eighth daj Apparent spontaneous closure after ten daj's’ use of a self-retaining 
catheter Mother discharged in good condition on August 16, 1930 Returned to hos- 
pital August 26, 1930, after reopening of fistula Surgical closure under gas anaesthesia 
on August 27, 1930 Final discharge on September 13, 1930, m good condition 
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Case III —Millington, Md Age, twenty-seven years, Para V Referred by 
Doctor Brice 

Pregnancy at thirtieth week Free uterine luemorrhage Full placenta previa 
Opeiatton — December 20, 1930 Airesthesia — Gas (only) 

Infant — Male, living but premature, weight not recorded N B — This infant died 
m sixty-two hours Autopsy — Patent foramen ovale Prematurity 

Swgical Convalescence — Uncomplicated Mother discharged m good condition on 
January 4, 1931 — fifteenth day 

Case IV —Wilmington, Del Age, thirty-five years, Para I Referred by Dr 
B J McEntee 

Hyperthyroidism Uterine fibroids Term pregnancy 
Opeiatton — January 8, 1931 Ansesthesn — Gas (onlj ) 

Infant — Female, condition good, weight 6 pounds, 12)4 ounces 
Suigical Convalescence — Uncomplicated Discharged in good condition on six- 

teenth day 

Case V — New Castle, Del Age, twenti -nine jears, Para II Referred bj Dr 
Lewis Booker 

Term pregnancy Contracted pelvis Prewous Cesarean section Pehic adhesions 

Opeiatton — February 18, 1931 Anasstliesn — Spinal 

Infant — Female , condition good , weight 8 pounds, 8 ounces 

Suigical Convalescence — Uncomplicated Discharged on seventeenth day in 

good condition 

Case VI — Wilmington, Del Age, twentj-nine jears, Para III Referred by Dr 
Fred Armstrong 

Term pregnancy Contracted pelvis Two previous Coisareans 
Opeiatton — April 3, 1931 Anesthesia — Spinal 
Infant — Female, condition good, weight 6 pounds, x ]4 ounces 
Suigical Convalescence — Uncomplicated Discharged on fourteenth daj m 

good condition 

Comments — At the time the first operation was performed no thought of 
attempting a new procedure was entertained It was approached entirely 
with the idea of working out what was best foi the particular case How- 
ever, as other cases were brought to us to which the same principles could 
be advantageously applied, variations were tried and discarded or adopted, 
oftener the formei 

In Case I Doctor Tarumianz desired the removal of the ovaries for 
psychiatric reasons, so the mfundibulo-pelvic, round and broad ligaments 
were clamped and cut distal to the tubes and ovaries In the same case only 
so much of the utero-vesical peritoneum was reflected as would serve as a 
flap for the cervical stump 

In subsequent cases it was found that the former was easier than where 
it was desired to conserve the ovanes and tubes, but, on the other hand, that 
the reflection of the utero-vesical peritoneum and bladder not only gave a 
neater result but otherwise expedited the operation 

In Case IV delivery of the uterus from the abdomen was done before 
reflection of the utero-vesical peritoneum and severing of the broad ligaments 
This was found a distinct handicap rather than an advantage 

1 he use of gauze sponges, or pads, was discarded until after delivery of 
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the uterus as the)' aie not needed and intei fere with motility of the mtia- 
peutoneal structuies 

Adhesions which may exist fiom pievious opeiations or othei causes, 
should be caiefully and completely fieed as the first step after entering 
the abdomen 

The results ot our work so fai, have led to the adoption of the steps 
as outlined below, and in the order gnen 

(1) Incision of abdomen 

(2) Fleeing of adhesions, if existent 

(3) Reflection of the uteio-vesical pentonetim and bladder 

(4) Application of clamps to broad ligaments 

(=0 Se\ering of broad ligaments 

(6) Dein civ of uterus from abdomen 

(7) Application of clamps to cervix 

(8) Severing of cerux 

(9) Passage of uterus and contents to assistant (wdio immediately 
extracts infant) 

(10) Ligation of broad ligaments 

('ll) Suture of cen ical stump 

(12) Suture of pedicles to ccmcal stump 

(T3) Suture of utero-\ esical peritoneum ovei “iaw r ” aiea 

(14) Drainage of cul-de-sac, at discretion of operator 

(15) Closure of abdominal incision 
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INTERPARIETAL HERNIAS 
B\ William E Lower, M D , and N Fred Hicken, M D 

oi Cleveland, Ohio 

FROM TIIF Cr.M F! IND CLINIC 

The term “interparietal hernia” is used collectively to designate a group 
of rather unusual hernias which are located in the inguinal region between 
the various layers of the abdominal parietes Anatomically, these hernias 
may be classified as follows (i) Properitoneal hernia, that type in which 
the hernial sac lies between the peritoneum and the transversalis fascia, 

(2) interstitial hernia, in which the sac lies between the transversalis fascia 
and the transversalis, internal oblique, or external oblique muscles , and 

(3) superficial hernia, in which the sac is situated between the aponeurosis of 
the external oblique muscle and the integument 

Since interparietal hernia has been spoken of by all authorities as being 
of rare occurrence it is surprising to find that 587 cases have been reported 
in the literature The inability to diagnose this condition pre-operatively 
and the consequent high mortality rate indicate how superficial is our knowl- 
edge of this type of hernia Since the days of Thomas Bartholin (1661), 
many noted surgeons have been chagrined because they failed to recognize 
this type of hernia at the operating table, the mistake being revealed at 
necropsy 

Because of these considerations, we feel justified in presenting a clinical 
study of interparietal hernias based on cases observed at the Cleveland Clinic 
and those leported 111 the literature 

TWO CASES OF INTERSTITIAL HERNIA 

Case I — The patient, a truck driver, aged fiftj -eight, reported at the Cleveland 
Clinic April 27, 1929, complaining of pain occurring low 111 the left side 

Four jears previously a severe pain suddenly developed in the lower left abdominal 
quadrant radiating downward toward the bladder and penis The paroxysm lasted 
about thirty minutes and then subsided, leaving him perfectly well There had been 
no nocturia, frequency, burning on urination, urgency, nor lvematuria, and the urine 
had never contained any gravel 

Three months later a similar attack occurred, and since then the attacks had pro- 
gressively’ increased in frequency and severity Most of the paroxjsms were initiated 
by work, exercise, lifting, or straining, and were alwajs associated with the act of 
defecation When the patient laj down, the pam immedidtel} disappeared, often recur- 
ring, however, as soon as he stood up He had never observed any swelling in the 
groin, and emphatically denied being “ruptured” Both testicles had always been in 
the scrotum The day before his admission to the clinic lie had an attack of severe 
pam in the left groin and felt nauseated but did not vomit The pain was intense while 
he was working, but subsided when he assumed a recumbent position Some soreness 
was present 111 the region of the left groin 

The general physical examination showed a well-nourished adult male The tem- 
perature was 97 6°, the pulse rate 64, and the blood-pressure 135/100 The pupillary 
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reactions were normal, the teeth were in good condition, the tonsils atrophic, and the 
heart and lungs were normal The abdomen was symmetrical, slightly distended, and 
presented the appearance of generalized rigidity The patient complained of slight 
tenderness m the left groin above Poupart’s ligament near the internal inguinal ring, and 
when pressure was applied at this point the patient felt a sense of soreness and said that 
he could feel ‘something slipping back into the abdomen ” No masses or swellings could 
be detected Both external rings were slighth dilated, but no hernial sac could be felt, 
and no impulse was transmitted during the act of coughing Cvstoscopic and pyelograpluc 
studies showed that the gemto-urman tract was normal, and all laboratory studies gave 
normal aalucs Gastro-intestinal rontgenograms failed to indicate any point of intestinal 
obstruction 

We felt that we were dealing with a case of partial intestinal obstruction produced 
In some mechanical constriction m the region of the internal inguinal ring We were 
cominccd, however, that the cause was not a common direct or indirect inguinal hernia 
As conservative treatment did not result in improvement, operative intervention was 
deemed necessarj 

An oblique incision was made in the lower left quadrant a half-inch above and 
parallel to Poupart’s ligament The aponeurosis of the external oblique muscle was 
exposed, but no inguinal hernia was p ilpable On palpation m the region of the internal 
inguinal ring, a “gurgling sensation” could be felt, and it seemed as if a "loop of bowel ’ 
suddenlj receded into the abdomen The external oblique muscle was incised just mesial 
to the course of the inguinal canal, and a small emptv hernial sac w'as found between 
the external and internal oblique muscles Bv careful dissection the sac was isolated 
and it was found to have passed through the internal and external oblique and trans- 
\crsahs muscles, piercing the trans\ersalis fascia, and opening into the peritoneal cavitj 
about i centimeter to the left and just above the internal inguinal ring There was no 
communication with the inguinal canal The spermatic cord and vessels could be seen 
entering the inguinal canal through the internal ring, and no inguinal hernia was 
demonstrable The orifice of the hernial sac readilv admitted the thumb, and the neck 
was thick and clastic but casilv dilatable The belief seemed reasonable that any increased 
mtra -abdominal pressure would dilate the neck of the sac and permit the intestines to 
enter No incarceration, however, had taken place The neck of the sac was sccurel} 
ligated, the various hners of the abdominal wall were closed, and the patient made an 
uneventful recoverv 

Case II — The patient, a woman, aged fort} -one, the mother of three children, 
reported at the Cleveland Clinic on Ma> 13, 1930, complaining of abdominal pain 

For the past six 3 ears she had suffered from flatulence, abdominal distention, and 
pains in the upper right quadrant On two occasions there had been “chills and fever,” 
associated with some tenderness over the region of the gall-bladder Five years before 
this examination choice} stostomy had been performed, and a few stones and much pus 
had been found Since then abdominal pam and tenderness had recurred in the old 
scar During the three months previous to her entering the Clinic, pain had been present 
111 the right inguinal region which was accentuated by working or by lifting heavy 
objects At times the patient thought she could feel a slight swelling in the groin, but 
when questioned, she admitted that it was only her "imagination ” At times the distress 
became so intense that she would be compelled to he down, and immediately she would 
feel a peculiar “sliding sensation” 111 the right groin, and the pam would disappear 
She denied having been ruptured 

Examination revealed a well-developed adult female The temperature was 99 2 0 , 
the pulse rate 92, and the blood-pressure 148/94 The pupils were equal, with normal 
reactions The heart and lungs were essentially normal A scar in the upper right 
rectus muscle was indurated, tender, and inflamed The r e was some localized muscular 
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rigidity but no feeling of fluctuation The gall-bladder could not be palpated on account 
of the tenderness m this region In the right groin, just above the external inguinal 
ring, was a small swelling which increased in size on straining and to which a definite 
impulse was imparted by coughing The external ring was small, and no enterocele 
could be palpated in the canal Both femoral rings and the left external inguinal ring 
were normal 

The pre-operative impression was that an abscess of the gall-bladder was pointing 
in the old cholecystostomy scar, and that an interstitial hernia was present in the right 
inguinal region The latter diagnosis was made because of our experience with the 
previous case 

A transverse incision was made over the right inguinal canal A probe was readily 
introduced into the canal through the external ring, and no enterocele or obstruction 
was encountered On palpation, a small tumor-like mass could be felt just near the 
outer side of the canal An incision was made directly over the swelling, and as soon 
as the fibres of the external oblique muscle were separated, a small, partially collapsed 
hernial sac was seen lying between the two oblique muscles When this sac u’as opened, 
a few tags of omentum were disclosed The sac was carefully dissected free from the 
adjacent structures, to which it was fairly adherent It lay m direct apposition to the 
lateral walls of the inguinal canal, pierced the internal oblique and transversalis mus- 
cles, as well as the transversalis fascia, and opened into the peritoneal cavitv bv its 
individual orifice, situated just lateral to and above the internal inguinal ring The 
round ligament entered the inguinal canal through a normally located inguinal ring, and 
there W'as no communication between this canal and the interstitial hernia The sac 
was ligated, the aperture through the abdominal wall was closed, and the patient made 
an uneventful recovery 

In both of the cases described above the condition tvas caused by a simple 
interstitial hernia, the sac in each instance being contiguous to but not com- 
municating with the inguinal canal, each having its own separate orifice 
Kronlein has discussed this type of hernia to which, because of its juxtaposi- 
tion to the inguinal canal, he gave the name “para-inguinal interstitial hernia ” 

As there are three anatomical varieties of interparietal hernia — properi- 
toneal, interstitial and superficial hernias, these will be discussed separately 

PROPERITONEAL HERNIA 

The first authentic report on interparietal hernias was made by Bartholin 
in 1661, but his description was not sufficiently complete to permit classifica- 
tion In 1779 Petit described a group of hernias which were situated within 
the interstices of the abdominal wall In 1839 Panse saw a hernia m which 
the sac was situated between the peritoneum and the transversalis fascia, and 
111 1851 he described it under the name of “intra-iliac hernia” In i 86 .j 
Streubel collected reports of fourteen cases The most important work how- 
ever was done by Kronlein, a report of which was published m 1876 He 
collected and analyzed twenty-three cases which had been reported up to 
that time , he carefully described the anatomical positions and clarified the 
etiologic factors concerned m their production, giving to this type of hernia 
the name “hernia mguinoproperitonealis ” In 1895 Breiter, a pupil of 
Kronlein, collected thirty-six additional cases, and m 1900 Gobell brought the 
literature up to date, presenting a series of sixty-nine cases Since that time 
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we have been able to gathet lepoits of fifty cases from foreign and English 
journals, making a giand total of 119 cases of propentoneal hernia thus far 
repoi ted 

Definition and Anatomical Considci ations — Since piopentoneal hernia 
usually occurs m the foim of a diveiticuium fiom the walls of an inguinal or 
femoial hernia, cases of this type aie generally designated mguinoproperi- 
toneal 01 cruiopioperitoneal hernias Moynihan leserves the name “properi- 
toneal hernia” foi those which fulfill the following conditions (1) The 
hernial sac must he biloctilai, one loculus extending down into the inguinal or 
femoral canal, and the otliei spi ending out between the peiitoneum and the 
tianscersahs fascia (2) The two loculi must communicate with each other 
(3) Both loculi must open into the pentoneal cavity by means of a common 
orifice — cither the internal inguinal or the femoial ling 


TrcL-nivcrsalts fascia 



Tra-M$ve.rsaUs fascia 
Pe-rxlonew--™ | 



Tig 1 — Bilocuhr propcntonexl liernn 


Tig 2 — Wonolocuhr propcritonexl hernia 


Moynihan Halstead, and many other authonties agree that all propen- 
toneal hernias are bilocular, as shown m Fig 1 However, we have been 
able to collect fouitccn authentic cases in which only one sac could be demon- 
strated, as illustrated in Fig 2 At operation, the enterocele was found to 
have entered the inguinal canal tluough a nonnal internal inguinal ring, but 
instead of extending down the inguinal canal, the heinial sac had spread out 
between the fibies of the peritoneum and transversalis fascia The process 
vaginalis which continued down into the scrotum 01 into the labia w>as com- 
pletely closed, and no hernia w*as present These, therefore, were typical 
monolocular hernias Gobell found that of sixty-nine cases of propentoneal 
hernia sixty w r ere biloculai and nine were monoloculai Novaro, who m 
1921 made a careful study of this type of hernia, is convinced that monolocu- 
lar forms do exist 

Halstead maintains that a propentoneal hernia always occurs as a diver- 
ticulum or outpouching from a preexisting inguinal or femoral hernia How- 
ever, the following cases suggest that a propentoneal hernia can occur as a 
distinct and separate entity, without having any communication with the 
inguinal 01 femoral canals Wagner, Brunnei, and Englisch each report a 
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case of an inguinal hernia and a coexisting properitoneal hernia These 
hernias were separate and distinct, each opening into the abdominal cavity 
through an individual orifice In 1902, Howlett leported a case of a bilocu- 
lar properitoneal hernia 111 which both loculi were situated between the 
peritoneum and transversahs fascia, one sac extending upward and outward 
and the other downward and inward At the first operation only one sac 
was recognized, but as the symptoms of nausea and vomiting persisted, a 
second operation was performed which revealed a loop of strangulated bowel 
in the second properitoneal sac This is a good example of a properitoneal 
hernia occurring outside of the inguinal canal but lying adjacent to it 

It would seem, therefore, that properitoneal hernia, in both the monolocu- 
lar and the bilocular forms, may be classified as follows (1) Inguinopro- 
peritoneal hernia, which occurs as a diverticulum from a preexisting inguinal 
hernia (2) Cruropi operitoneal hernia, which occurs as an outpouching of 
a femoral hernia (3) Simple properitoneal hernia which is independent of 
the inguinal or femoral canals 

The anatomical positions which may be assumed by the properitoneal sac 
must be clearly understood if these hernias are to be treated surgically 
Usually it occupies one of three positions (1) It may pass upward and 
outward toward the anterosuperior iliac spine This is the usual position 

(2) It may pass directly backward, and occupy the iliac fossa This form 
is often mistaken for a retroperitoneal hernia, and its relation to the inguinal 
canal is forgotten (3) It may pass downward and inward to the side of or 
m front of the bladder This type has been called the mguinovesical or 
prevesical hernia 

Etiology — Precise knowledge concerning the formation of properitoneal 
hernia is wanting, as is attested by the number of theories which have been 
advanced, of which only a few of the most logical can be discussed 

After making a meticulous study of the inguinal canal, Eppmger decided 
that its anatomical structure was such that it predisposed to the formation 
of properitoneal hernia He arbitiarily divided the canal into three portions 
( 1 ) 'l he innermost section, which extends from the internal inguinal ring 
to the point where the infundibuhfoim fascia pierces the transversahs muscle 
In this portion of the canal the transversahs fascia is firmly adherent to the 
transversahs muscle, but only a few fibrous tissues connect it with the peri- 
toneum, this space being filled with loose, non-resisting fatty tissue (2) The 
middle poition of the canal, which is 10 to 12 centimetres long, and is sur- 
rounded by the internal oblique and transversahs muscles Here the mus- 
cular reinforcement precludes the formation of interparietal hernias 

(3) The anterioi segment of the canal, which corresponds to the space 
between the internal oblique muscle and the external inguinal ring The 
two oblique muscles are loosely attached to each other by strands of con- 
nective tissue, and the interstices are filled with loose, yielding, adipose 
tissue It is thus evident that the weakest points 111 the inguinal canal 
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at the inner and anterioi segments, and 1 it is here that intei parietal hernias 
are encountered clinically 

It has been observed that piopentoneal hernia frequently is associated 
with conditions which pi event the normal descent of the hernial sac 
Macready, Streubel and Kionlem noticed that an ectopic testicle situated m 
the inguinal canal or just outside of the external inguinal ring obstructs the 
descent of a congenital hernia, and if the impulses from above continue, the 
hernial sac is forced between the layers of the abdominal wall It must be 
remembeied, however, that piopentoneal hennas are found m males with 
normal testicles, and have been reported also as occurring in women, hence 
some other factors must operate m their pioduction Von Mosetig-Moorhof 
insists that a nai rowing of the external inguinal ung permits the bowel to 
descend into the dilated inguinal canal but prerents its descent through the 
external ring, and therefore, the hernial sac insinuates itself between the 
abdominal muscles In support of this theory, Tillaux describes a case of 
properitoneal hernia in which the opening of the external ring was so small 
that it barely permitted the passage of a nerve, much less an enterocele 
But? and Bramann cite a case in which the external ung w r as entirely absent, 
ret a properitoneal hernia rvas found Moynihan believes that a defective 
formation of the scrotum icsults in an ectopic process vaginalis and testes, 
with resulting obstruction to the descent of a coexisting congenital hernia 
Coley encountered a case m rvhich a hydrocele in the canal of Nuck acted as 
a barner to the descent of a congenital enterocele and caused a piopentoneal 
hernia Streubel maintains that an ill-fitting truss rvhich permits the canal 
to remain open and merely presses over the external ung causes a mechanical 
obstruction which predisposes to the formation of interparietal hernia 
According to Birkett, this theory is untenable, as malposition of a truss is 
rery common and the occuirence of this hernia is infrequent 

It has been suggested that a narrowing of the internal inguinal ring might 
prevent the replacement of a large hernia into the peutoneal cavity 
Gossehn and Stieubel pointed out that if the internal inguinal ung was con- 
stricted and pressure w r as exerted from below, as in lepeated and indiscrimi- 
nate taxis, it might cause a bulging of the neck of the sac between the 
peritoneum and the transversalis fascia By pressure over a laige scrotal 
enterocele, Corner w ? as able to force the intestines into a properitoneal sac, 
and by pressure over the properitoneal swelling, the hernial content immedi- 
ately descended into the scrotum While doing the herniorrhaphy, he u r as 
able to repeat this phenomenon, and found a narrow internal ung which 
diverted the scrotal contents into the piopentoneal sac Many of the so-called 
reductions en masse were merely instances m which the scrotal hernia was 
forced into a preformed properitoneal sac The accepted explanation of 
reduction en masse is that an inguinal or crural sac, by repeated and forcible 
manipulation, is separated from its sui rounding structures, and is mvagmated 
or pushed back into the abdominal cavity without disturbing the mutual rela- 
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tionship between the sac and its content The reduced hernia always lies 
outside of the peritoneum 

To us it seems that the difficulty encountered in separating a hernial sac 
from its surrounding structures during herniorrhaphy would preclude dis- 
location of the hernial sac en masse by simple taxis Streubel and Halstead 
believe that such cases of reduction en masse are merely the transference of 
the content of a scrotal 01 crural sac into a preformed properitoneal sac 
Moynihan reviewed the specimens of reduction en masse m Guy’s Hospital 
Museum, and concluded that most of them weie from cases of properitoneal 
hernia In studying the reports of cases of reduction en masse, we found 
that the description of the operative findings was so meagei that the true 
anatomical position of the sacs could not be determined We agree with 
Halstead and Moynihan, however, that examples of true reduction en masse 
are raie, and that most of the cases which purport to he of this nature are 
really cases of properitoneal hernia 

In contrast with the theory of the mechanical origin of properitoneal 
hernia are the arguments of those who believe that all hernias are congeni- 
tal Rokitansky pointed out that in many cases small peritoneal pouches or 
diverticula could he seen in the immediate neighborhood of the internal 
inguinal ring , these he believes, constitute the anlage of properitoneal hernia 
Brunner, Englisch, and Wagner also noticed these small peritoneal pouches, 
and thought them lesponsible for interparietal hernias In 1884, Wagner 
confirmed his convictions by finding a case of inguinal hernia with a coexist- 
ing properitoneal hernia which lay adjacent to the inguinal canal hut did not 
communicate with it Russell maintains that all hennas are congenital and 
that the process vaginalis can be caught up between the layers of the abdomi- 
nal muscles and form any variety of interparietal hernia In a series of 200 
post-mortem examinations, Raw and Murray found sixty-eight peritoneal 
diverticula, fifty-two of them being femoral, thirteen inguinal, and three 
umbilical Murray believes that when these congenital diverticula or pouches 
exist, the occurrence of hernia depends on the size of the opening and the 
strength of the muscles that protect the orifice 

Coughlin’s anatomical studies of adults and Moynihan’s of fetuses revealed 
that in 22 per cent of necropsies they could clearly demonstrate deep perito- 
neal pouches or fossae near the obliterated hypogastric artery which easily 
could have developed into properitoneal hernias 

Kirchner reports a case of such a properitoneal hernia arising in Hessel- 
bach’s triangle as the result of a peritoneal diverticulum near the obliterated 
hypogastnc artery How can the occurrence of multiple hernias in the same 
individual be explained unless the theory of their congenital origin is 
accepted ? Bainbridge operated on a woman 111 whom six separate and dis- 
tinct hernias were present Congenital malformation of a hernial sac is 
evident 111 the bifid or pantaloon hernias of Halstead, in which the inguinal 
sac is divided into two compartments like a pair of trousers and opens into 
the abdominal cavity through a normal internal inguinal ring 
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Schmidt demolish ated that theie might be a congenital dislocation of the 
internal inguinal ling upwaid and outwaid As a lesult of the displacement, 
the speimatic coul would be too shoit to leach the sciotum, and an ectopic 
testicle would result He convinced Obeist, Trendelenbeig, Zeller, and Link 
that this tlieoiy was collect, but we have been able to collect only three cases 
Minch substantiate this view, those of Schmidt Bramann, and Holder 

It must be self-evident theiefoie, that the pathogenesis of properitoneal 
hernia cannot be asenbed to a single cause but lather to a combination of 
many factois 

Incidence and Sex — The incidence of piopeiitoneal hernia is a subject 
of much contioieisy Bull and Coley found but one case out of 5,000 con- 
secutne herniotomies, m bile Kirchnei obseived two cases out of 500 We 
belieie that the frequency of propel itoneal henna is greatei than these figuies 
indicate and that many cases have remained undiagnosed 

Both sexes are affected, but the condition is much more common in the 
male than m the female because of the gieatei peicentage of congenital 
anomalies which aie present in the male inguinal region Of the cases col- 
lected since 1900 tiurly-thiee hare been reported in males and nine m 
females and m eight the sex uas not mentioned 

All ages aic involved, the youngest patient being fifteen and the oldest 
serentj-five The average age for the male is thirty-eight, the greatest num- 
bei of cases occurring between the ages of tlnity and fifty yeais, which is 
the period of greatest muscular activity In women the aveiage age is 
fiftr -five 

The right side is involved moie fiequently than the left, because of the 
greater percentage of congenital anomalies associated with the later closing 
of the right vaginal process In Gobell’s senes of sixty cases, thirty-seven 
occurred on the right side and twenty-thiee on the left In our collection, 
twelve were found on the right side and eight on the left, the side not being 
mentioned in thirty cases 

Symptoms — Thete is no pathognomonic sign 01 symptom that wall lead 
to the diagnosis of properitoneal hernia Fully 90 per cent of the patients 
wall present themselves wath the clinical syndrome of acute intestinal obstruc- 
tion They may have had a reducible inguinal or femoral hernia of long 
standing Followang an apparent reduction, the patient becomes nauseated 
and vomits, the abdomen becomes distended, and the bowels constipated On 
examination, an irreducible inguinal or femoral hernia may be found, with 
some tenderness over the region of the internal inguinal ring, but as a rule 
no swelling occurs above Poupart’s ligament Of Breiter’s thirty-six cases, 
a swelling was felt above Poupait’s ligament in twenty-two Moymhan dis- 
believes Breiter’s contention, and corroborates his views by an examination 
of all specimens of properitoneal hernia in the museum of Guy’s Hospital m 
which he found the position of the interstitial sac to be such that it pre- 
cluded recognition on abdominal examination In lare instances the content 
of the inguinal hernia may be reduced into the properitoneal sac, and then 
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the diagnosis is obvious In those cases m which there is no accompanying 
inguinal or femoral hernia, it is usually impossible to make a pre-operative 
diagnosis 

It is only by operation or post-mortem examination that the true nature 
of the hernia is revealed Many surgeons have performed a herniotomy for 
strangulated inguinal hernia, removed the sac, and closed the wound, but 
when, to their surprise, symptoms of obstruction persisted and a subsequent 
operation was performed, a strangulated properitoneal hernia was found 
Of the cases reported since 1900 that we have collected, thirty-four were 
strangulated or incarcerated, four were reducible, and in twelve no history 
was given The failure to make an early diagnosis and the resultant delayed 
operative intervention has resulted in a high rate of mortality Torrey m 
1888 repoited thirty-five cases of strangulated properitoneal hernia, with an 
operative mortality of 80 per cent In our series of fifty herniorrhaphies, 
there were ten deaths, and m twenty cases the results were not known, mak- 
ing a mortality of 20 per cent or more 

The treatment of propei itoneal hernia will be considered jointly with the 
treatment of the other types of interparietal hernias 

INTLRSTITIAL HERNIA 

The two cases we have presented are typical of this group of interparietal 
hernia (See Cases I and II ) 

From an autopsy specimen, Hesselbach, in 1814, presented an excellent 
illustration of this variety of hernia, with the sac lying between the internal 
and external oblique muscles In 1812, Cooper observed and, in 1827, pub- 
lished an account of the first successful herniotomy for a strangulated inter- 
stitial hernia, the sac being situated between the two oblique muscles In 
1893, Macready was able to gather 163 cases of this form of hernia from 
the records of the London Truss Society, but as these cases w r ere not verified 
by autopsy or operative findings, their diagnosis is uncertain Interstitial 
hernia in women was first described by Berger in 1891, and Auvray in 1900 
reported fourteen such cases In 1900 Gobell collected 115 cases of inter- 
stitial hernia which had been found at operation or post-mortem examination 
We have been able to gather sixty-five cases from the literature and have 
made two personal observations, making our series a total of sixty-seven 
Ihese, added to the figures reported by Macready and Gobell, make a grand 
total of 345 known cases of interstitial hernia 

Definition and Anatomical Consider atwns — In interstitial hernia the sac 
burrows its way between the layers of the abdominal wall, and may be found 
in any of the following positions (1) Between the transversalis muscle and 
fascia, (2) between the transversalis and internal oblique muscles, 
(3) between the fibres of the internal oblique muscle, or (4) between the 
internal and external oblique muscles, the latter being by far the most com- 
mon position Many writers contend that the only variety seen is the form 
in which the sac lies between the two oblique muscles Moynihan even goes 

1078 



INTERPARIETAL HERNIAS 


so fai as to deny the possibility of othei forms because he believes the ana- 
tomic stiucture of the inguinal canal is such as to preclude the formation of 
intermuscular hernias m this section of the canal 

We have been able, howevei , to collect authentic cases of all four types 
of interstitial hernia mentioned above Gobell reports eleven cases in which 
the hernial sac was located between the tiansversalis muscle and fascia, typi- 
fying Gioup i He also found fifteen cases in which the heinial sac lay 
between the external oblique muscle and the tiansversalis fascia, the internal 
oblique and transvei sails muscles being deficient in this area As in every one 
of his cases the hernia was incaicerated, the exact anatomical position was 
determined during the operation Coley and Sultan each describe a case in 
which the sac is situated between the fibies of the internal oblique and the 
transversahs muscles (Group 2) Illustrative of Group 3, Goyrand, Berger, 



Fig 3 — Bilocuhr intcrstitnl hernia Tig 4 — Monoloculir interstitial hernia 

and Venturoli have seen the hernial sac completely surrounded by the fila- 
ments of the internal oblique muscle Goyrand, indeed, considers it charac- 
teristic, and believes that the hernial sac insinuates itself between the muscle 
fibres In Beiger’s case, the man had a congenital monolocular hernia of 
the right side, and the hernial sac w r as surrounded by muscular fibres of the 
internal oblique muscle Ventui oh had to sever the filaments of the internal 
oblique muscle in order to lelease the incarcerated hernial sac Group 4 
consists of the intermuscular hernias most commonly encounteied — those 
situated between the tw'o oblique muscles Thus it seems to us that there 
is definite clinical evidence as to the existence of all four vaneties of inter- 
stitial hernia 

Moynihan, Halstead, and Watson all asseit that an interstitial hernia 
must be bilocular (Fig 3) One loculus must extend down the inguinal 
canal through the external ring and may or may not descend into the scrotum , 
the other loculus must pass out between the external and internal oblique 
muscles, and both loculi must communicate with each other and open into 
the peritoneal cavity through the internal inguinal ring However, all inter- 
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stitial hernias are not bilocular, for cases have been described which demon- 
strate that both trilocular and monolocular forms exist 

In Elder’s interstitial hernia there were three sacs, one extending between 
the internal and external oblique muscles, one between the skin and super- 
ficial fascia, and the third descended into the scrotum All three loculi com- 
municated with each other and opened into the abdominal cavity through the 
internal inguinal ring In the monolocular variety (Fig 4), the interstitial 
sac is a direct continuation of the inguinal henna and not a diverticulum 
with an inguinal hernia descending farther down the canal If the ectopic 
testicle is at the external ring and prevents the fuither descent of the hernia, 
the only dnection in which the sac can expand is between the layers of the 
abdominal muscles As there is no loculus going down into the scrotum, the 
hernia must of necessity be monolocular At operation, the enterocele 

between the muscles is found to be a di- 
rect continuation of the sac that comes 
down the inguinal canal, while the proc- 
ess vaginalis is completely closed and in 
the majority of cases does not even de- 
scend into the malformed, empty scrotum 
Gobell was able to collect reports of 
twenty-four such cases of monolocular 
interstitial hernias and eighty-four of the 
bilocular variety In our series there 
were ten monolocular, thirty-six bilocular, 
and twenty-one that could not be diag- 
nosed because of insufficient data 

In anothei variety of monolocular 
hernia the interstitial sac lies adjacent 
to but not communicating with the inguinal canal (Fig 5), and opens into the 
abdominal cavity through its own orifice, which lies near the internal inguinal 
ring Kirchner describes such a case in which the sac does not involve the 
inguinal canal or the internal inguinal ring, but occurs as a separate and dis- 
tinct entity In the two cases which we have reported 111 this pajier, the in- 
terstitial sac was completely outside the inguinal canal and may be classified 
as an extra-inguinal hernia of the interstitial variety Perhaps some writers 
would consider this group as a form of ventral hernia, but its immediate 
proximity to the inguinal canal precludes this sujDjxisition 

Etiology — The same condition that contributes to the formation of pro- 
peritoneal hernia contributes also to the pioduction of the mtei stitial variety 
The most satisfactory explanation of this form of rujMure is based upon its 
connection with retained testicles The testicle usually is situated at or just 
outside of the inguinal ring, and bars the further descent of the hernial sac, 
causing it to spread between the layers of the abdominal muscles In 
Maeready s 129 cases in males, abnormalities of the testicles were jwesent in 
73 4 per cent , and in 67 1 per cent there were congenital displacements of 
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the testicles In Gobell’s in cases of interstitial henna in males, abnormally 
placed testicles weie present in fifty-seven, 01 51 3 per cent Since 1900, 
forty-fi\e interstitial hernias m men have been reported, and twenty-five 
(55 5 P ei cen t ) of the patients had ectopic testicles De Gaimo describes 
two cases in which a tube and an ovary w r eic found m the inguinal canal 
mechanically obstructing the descent of a congenital henna The cases of 
Macieady and Gobell, combined noth 0111 senes produce a total of 285 cases 
of interstitial henna 111 males, in 186 of wdnch the factor of retained testes 
was piesent, making a total of 65 per cent with congenital aberrant testes 
Maciead} states that in piactically all hennas of tins gioup there is a mal- 
development of the sciotum wdnch pi events the nonnal descent of the testicle 
and process vaginalis Moynihan stiengthens tins belief by showing that 
the scrotum is never fully occupied by the testicle 

That an ectopic testicle is not the only etiologic factor piesent, however, 
is evidenced by the occunence of intei stitial hernia in males with normally 
placed testicles, and 111 females Oui senes includes the lecords of tw r enty- 
two women in whom interstitial hennas w r eie present 

We believe that the piefonned pouches of Rokitansky play a lesser part 
in the foi mation of these hernias than m the propel itoneal variety, yet how 
can we explain the existence of the fonn of intei stitial henna which occurs 
separate^ from the inguinal canal unless w r e accept the premise that it devel- 
oped 111 a congenitally piefonned sac> The case of Kirchnei, together with 
our two cases illustrates tins fonn of hernia 

Incidence — -The incidence of interstitial hernia seems to vary, as Lang- 
ton obser\ed foity-tw'o m 50.000 herniorrhaphies, while Remedi encountered 
twehe 111 only 760 such operations The condition occuis 35 times more 
frequently m men than in women In Gobell’s series of 1 1 5 cases, foui 
were in women Of Macready’s 163 inteistitial hennas, thnty-four woie 
111 females while Aaivray reports fourteen and Bergei eight cases 111 women 
Thus far we have been able to find 285 interstitial hennas 111 men and eighty- 
two in women The aveiage age incidence m males w^as thirty-six and in 
females fifty-six The youngest patient leported w^as foui months old and 
the oldest sixty-six 

Symptoms — The outstanding clinical syndrome is that of intestinal 
obstruction, as evidenced by the fact that in Gobell’s 115 cases, ninety-seven 
hernias weie incarcerated In oui series thnty wore incarcerated, foui teen 
weie reducible, and 111 twenty-three no history was given If a patient com- 
plains of pain in the inguinal region, is nauseated and vomits, and if examina- 
tion reveals an ectopic testicle with a palpable mass above Poupart’s ligament, 
the presence of interstitial hernia should be suspected The intermuscular 
swelling, however, cannot always be palpated, the testes may be m the scro- 
tum, and the obstructive symptoms may be missing In such cases the diag- 
nosis is difficult and, in fact, impossible In our two cases no obstructive 
symptoms were piesent Both patients complained of pain in the inguinal 
region which w^as accentuated by straining and was relieved by lying down 
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No inguinal mass was present We surmised that we were dealing with some 
abnormal form of hernia, the exact nature of which we did not knorv 

SUPERFICIAL HERNIA 

Boyer, in 1822, was the first to describe a hernia which proceeded from 
the external inguinal ring and spread out between the aponeurosis of the 
external oblique muscle and the integument He termed it mtra-ingumal 
hernia In 1886, Le Fort revived interest in this variety of hernia, but it 
remained for Kuester, in 1887, clearly to describe and define this rare condi- 
tion, which he named inguinosuperficial hernia He presented histories of 
fourteen cases and discussed the probable etiologic factors concerned in their 
production In 1903, Moschowitz collected sixteen cases and added one of 
his own In 1905, Selienings published reports of a series of twenty-seven 
cases which he had collected I11 a review of the literature we have been 
able to accumulate records of ninety-six cases, some of which date back to 
1893 and are not included 111 any of the aforementioned series We realize 
that it is a hopeless task to collect all reported cases because of the variety 
of titles and subjects under which they have been published Many repoits 
of so-called supeificial inguinal hernias had to be discarded because of insuffi- 
cient data which made it impossible to determine accurately their anatomi- 
cal position 

The addition to our series of that of Selienings produces a total of 123 
authentic cases of supeificial hernia 

Definition and Anatomical Considci ations — In inguinosuperficial hernia 
the sac descends into the inguinal canal, then through the external inguinal 
ring, and spreads out between the aponeurosis of the external oblique muscle 
and the skin The sac may occupy one of three positions (1) It may pass 
laterally toward the anterosuperior iliac spine This is the most common 
location (2) It may extend upwaid and mediahvard toward the umbilicus, 
as in Broca’s case (3) It may pass downward over Poupart’s ligament and 
come to lie directly over the femoral opening between the deep fascia of the 
thigh and the skin 

Cases belonging to the last gioup have often been described as inguino- 
femoral hernia In fact, Twyman considers them a clinical entity and reports 
the cases of Holthouse, Key, and his own as being representative of this 
variety It seems to us that these are true inguinosuperficial hernias, and 
should be so classified An inguinofemoral hernia, as the name implies, is 
one involving both inguinal and femoral canals For example, an inguinal 
hernia passes down the inguinal canal as far as the lower part of the canal, 
then because of an anatomical defect it passes beneath Poupart’s ligament 
and emerges through the femoial opening In T wyman’s case the hernial 
sac came through the external inguinal ring passed downward over Pou- 
part’s ligament, and was found in the superficial tissue in Scarpa’s area 
The hernia was inguinal, and never came into contact with the femoral canal , 
hence it is merely a superficial inguinal hernia, and should be so classified 
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The biloculai theoiy of Moynihan again is applicable to this foim of 
hernia, one loculus passing down into the scrotum or labia and the other 
passing out between the aponeurosis and the integument (Fig 6) It is true 
that m some cases the supeificial hernia is merely a diverticulum fiom the 
process vaginalis and that the main portion of the hernia descends into or 
near the scrotum On the otliei hand, we have found cases in which the 
piocess vaginalis is situated between the external oblique aponeuiosis and 
the skm, tlieie being no hernial sac descending into the scrotum When the 
process vaginalis and the testicle aie both ectopic, it seems that they consti- 
tute true monoloculai hernia Gobell maintains that the monolocular variety 
is just as prevalent m the supeificial hennas as in the othei foims of inter- 
parietal hennas which have been discussed so fai (Fig 7) In oui senes of 
ninety-six cases of superficial hennas, thirty were bilocular, ten monolocular, 



I ig 6 — Bilocuhr superficial hernia Tig 7 — Monolocular superficial hernia 

and in fifty-six insufficient data made it impossible to deteinnne tbe nature of 
the interstitial sac 

Etiology — Practically all that has been said concerning the etiology of 
properitoneal and interstitial hernia could be mentioned as being causative 
factors in the formation of superficial hernias The pathogenesis of this 
variety of hernia, however, is concerned chiefly with congenital malforma- 
tions of the process vaginalis and the testicles As a rule, both are placed 
between the skin and the external oblique aponeurosis, and very seldom 
communicate with the scrotum In those few cases m which the process 
vaginalis and the testicle enter the scrotum, the superficial hernia is merely 
a diverticulum from the walls of the sciotal hernia In other cases the tes- 
ticle is ectopic, but the vaginal process enters the scrotum, although it is 
completely obliterated below the testicle The speimatic cord usually is short, 
and Schmidt considers this a factor in inhibiting the normal descent of the 
testicle In 1900, Gobell collected eighteen cases of superficial inguinal hernia 
In all of these the testes were ectopic, in eleven the sac was bilocular, and in 
three it was monolocular In our series of cases eighty-six were in males 
m sixty-seven of whom ectopic testicles weie present 

1083 



LOWER AND HICKEN 


However, as eight cases were found in males with normally placed testicles 
and seven were found m females, other etiologic factors must be sought 
If the content of the hernial sac is suddenly increased and the scrotum cannot 
adequately take care of it, then the hernia must extend out between the exter- 
nal oblique aponeurosis and the integument Moschowitz reports a case in 
which a testicle was retained m the inguinal canal As the boy developed, 
the testicle gradually descended into the scrotum, but since the descent was 
accompanied by pain, he frequently forced the testicle and the accompanying 
congenital hernia back out of the scrotum Following such a reduction, the 
testicle and hernia were foiced out between the external oblique aponeurosis 
and the skin, as the external inguinal ring was too small to permit their return 
into the inguinal canal and abdomen The hernia became strangulated, and 
at operation the sac was found to be as described Repeated and indiscrimi- 
nate taxis, therefore may produce this form of hernia 

Incidence — The incidence of this group is veiy low So far, only 123 
cases have been described, 101 m males and seven in females, and m fifteen 
the sex was not mentioned The average age is forty-five years 

Symptoms — The symptoms of superficial hernia usually are those of 
intestinal obstruction Out of ninety-six cases, thirty weie irreducible and 
presented symptoms of obstruction, twelve were reducible and 111 fifty-four 
no clinical history was given In this type, a palpable tumor generally is 
encountered about Poupart’s ligament, and when the scrotum is examined 
the testicle is missing It must be remembered, however, that in a few cases 
the superficial sac may pass downwaid into the legion of the femoral ring 
and be mistaken for a femoral hernia 

TREATMENT OF INTERPARIETAL HERNIA 

As most interparietal hernias are either incarcerated or strangulated when 
the patient presents himself, immediate operative intervention is indicated 
Delay meiely increases the risk of mortality If a patient presents symptoms 
of intestinal obstruction following an inguinal or femoral herniorrhaphy, an 
incarcerated properitoneal hernia should be suspected, and intervention should 
be instituted immediately In all herniotomies, m order to be certain that 
an intermuscular sac has not been missed, the entire inguinal canal should 
be carefully explored When operating on an interparietal hernia, the sur- 
geon must remember that the strangulation may be at the internal ring the 
neck of the interstitial diverticulum 01 sac, or the external ring The abdo- 
men never should be closed until the site of obstruction has been found 
Generally, careful exploration will reveal the enterocele in a diverticulum 
In an operation for interparietal hernia, some surgeons prefer the inguinal 
approach, and then, if necessary, the incision can be extended until the 
abdomen is opened Moynihan thinks that a combined abdomino-inguinal 
route is better It seems to ns that the latter is the more practical, as it pre- 
cludes injury to the bowel, since the site of obstruction is more clearly 
revealed by this approach 
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In dealing with simple non-stiangulated hernias, all that is necessary is 
to isolate the sac, ligate it, and close the hernial tiact through the abdominal 
parietes 

SUMMARY 

1 Intel parietal hernia is a teim used to designate a giotip of hernias 
which occur in the inguinal legion between the various layers of the abdomi- 
nal muscles, and aie classified according to the anatomical location of the 
hernial sac 

2 Properitoneal hernia includes all those cases m which the hernial sac 
lies between the pentoneum and the transvei sails fascia, 119 such cases 
being reported 

3 In interstitial henna the sac lies between the transvei sails fascia and 
muscle between the tiansvei salis and internal oblique muscles, or between 
the two oblique muscles, 34S such hernias having been reported 

4 In superficial hernia the sac lies between the skin and the aponeurosis 
of the external oblique muscle We have found 123 cases of this type 

5 In interparietal hernia the sac may be monolocular or multiloculai, the 
latter being the form present in the majority of cases 

6 The usual clinical picture is that of intestinal obstruction 

7 Treatment consists of eaily lecogmtion and immediate relief by 
operation 

BIBLIOGRAPHY 

Amrav, M Hcrmc lnguiuo-mterstitielle chcz la femme (Herme de Goyrand) Gaz 
liebd de Med et de Chir, A r ol xlvii, pp 542-547, 1900 
Bainbridge, W S Multiple Hernia; Buffalo M J , n s , vol xhv, pp 566-568, 1904-5 
Bartholin, T Historiarum anatomicarum et medicarum rariorum centuriae v et vi 
Accessit Joannis Rhodii mantissa anatomica Hafnnc, typ H Godiam, 1661 
Berger, P Sur quelques varietes de la herme inguinale congemtale chez la femme, 
cn particuhcr, des hcrnics comphquees d’un kyste du canal de Nuck et des hermes 
en bissac Bull et mem Soc de chir de Par , n s , vol xvn, pp 283-294, 1891 
Birkett, J Hernia In Holmes’ System of Surgery, 2d ed , vol iv, p 706 William 
Wood & Co, New York, 1875 

Boyer, A Traite des maladies chirurgicales et des operations qui leur conviennent 
Vol vm, p 227, Mignerct, Pans, 1822 

Bramann, F Der Processus vaginalis und sein Vcrhalten bei Storungen des Descensus 
tcsticulorum Arch f khn Clur, vol xl, pp 137-168, 1890 
Breiter, W Ueber die Hernia mguino- und cruro-properitoneahs Beitr z khn Clur, 
vol \ni, pp 659-713, 1895 

Broca, A Herme mgumo-interstitielle Bull Soc anat de Par, vol Kill, pp m-125, 
1888 

Brunner, C Ueber Harnblasenbruche Deutsche Ztschr f chir, 1898, 47 121 Her- 
mologische Beobachtungen Beitr z khn clur , vol iv, p 1, 1889 
Bull, W T , and Coley, W B Observations on the Mechanical and Operative Treat- 
ment of Hernia at the Hospital for Ruptured and Crippled of New York Annals 
or Surgcri, vol xvii, pp 527-541, 1893 

Butz, R V On Properitoneal Hernia Chir Vestmk, vol iv, pp 419-422, St Peters- 
burg, 1888 


1085 



LOWER AND HICKEN 


Coley, W B Double Inguinoperineal Hernue, with Double Ectopic Testes Annals 
or Surgery, vol 1, p 638, 1909 Inguinal Hernia in the Female Ibid , pp 609-629, 
Superficial Inguinal Hernia Associated with Undescended Left Testis Annals of 
Surgery, vol lm, p 301, 1911 Hernia Syst Surg (Keen), vol iv, pp 109, 198, 
Philadelphia, 1908 

Cooper, A P The anatomy and Surgical Treatment of Abdominal Hernia In two 

parts 2d ed by C A Key Longman and others, London, 1827 

Corner, E M A Case of Strangulated Hernia, First in One, and Then in the Second 

Sac (a Hernia en bissac) of an Inguinal Hernia Med Press and Circ , n s , vol 

xciv, p 213, 1912 

Coughlin, W T Anatomical and Pathological Observation on the Formation of Hernia 
at Hesselbach’s Triangle St Louis Cour Med , vol xxxm, pp 336-339, 1905 
De Garmo, W B Abdominal Hernia, Its Diagnosis and Treatment J B Lippincott 
Co , Philadelphia and London, 1907 

Elder, F Ueber einige Falle von interparietalen Leistenbruchen Arch f klin Chir 
vol xcvi, pp 1012-1034, 1911 

Engliscli Hernia mguinalis mcarcerata, Hermotomia, Peritonitis, Existus letalis post 
decern horas , Platzen des Darmes bei der Reposition Tod Med Chir Centralbl , 
vol x\, p 304, 1885 

Eppinger, H Beitrage zur pathologischen Anatomie der Hermen 111 der Leistengegend 
Internat Beitr z wissensch Med , vol 11, pp 357-422, 1891 
Gobell, R Ueber interparietile Leistenbruche Deutsche Ztschr f Chir , vol lvi, pp 

1-45, 1900 

Gosselin, L Lemons sur les hcrnies abdominales faites a la faculte de medecine de 
Paris A Delahaye, Paris, 1865 

Goyrand, G De la hernie mguino-interstitielle Mem de l’Acad Roy , vol v, pp I4~3°» 
Paris, 1835-36 Cited by Gobell 

Halstead, A E Inguino-properitoneal Hernia, Inguino-interstitial Hernia, Report of 
Cases Annals or Surgeri, vol xlm, pp 704-716, 1906, Strangulated Ingumo- 
peritoneal Hernia, Reduction en nnsse, Operation, Recoierv Med and Surg 
Rept, St Luke’s Hosp , pp 90-100, Chicago, 1905, Left Inguino-interstitial Hernia, 
Hernia Inguino-subfacialis , Herniotomy , Recovery Ibid , pp 100-106 
Hesselbach, F C Neuste anatomish-pathologische Untersuchungen uber den Ursprung 
und das Fortschreiten der Leisten- und Schenkelbrucke J Stahel, Wurzburg, 1814 
Holder, F Ueber Hernia propentoneahs Beitr z klin Chir , vol vn, pp 257-292, 
1890-91 

Holthouse, C Hernial and Other Tumors of the Groin and its Neighborhood John 
Churchill and Sons, London, 1870 

Howlett, E H A Case of Properitoneal Hernia Quart M J, aol x, pp 336-339, 
1901-2 

Kev, C A Abstract of a Clinical Lecture on Strangulated Inguinal Hernia Delivered 
at Guy’s Hospital, July 1, 1829 Lond Med Gaz , vol iv, p 193, July 18, 1829 
Kirchner, W C G Formation of Hernial Sac by the Obliterated Hypogastric Artery, 
Report of a Case St Louis Cour Med , vol xxxm, pp 339-341, 1905 , Properi- 
toneal Hernia Trans Am Assn Obst and Gynec, 1912, vol xxv, pp 466-472, 
York, 1913 , Am J Obst , vol lxvii, pp 690-696, 1913 
Kronlem, R U Hernia inguino-properitonealis mcarcerata Arch f klin Chir , vol 
xix, pp 408-420, 1875-6, Weitere Mittheilungen uber die Hernia mguino-properi- 
toneahs Ibid, vol xxv, p 548, 1880, Weitere Notiz uber die Hernia mgmno- 
properitonealis Ibid, vol xxvi, p 521, 1881 
Kuester, E Beitrage zur Lehre von den Hermen Arch f klin Chir , vol xxxiv, 
pp 202-221, 1887 


1086 



INTERPARIETAL HERNIAS 


Langton, J The Bradshaw Lecture on the Association of Inguinal Hernia with Descent 
of the Testis Lancet, vol 11, pp 1S57-1864, December 29, 1900 
Le Clerc, R Hernie properitoneale crurale Bull et mem Soc de chir de Paris, 
n s , vol xx-xvm, pp 437-439- 19*3 

Le Fort, L Sur un cas rare de hernie inguinale qu’on pourrait appeler preinguinale 
Bull gen de therap , vol c\, pp 49-55, 1S86 
Link Zur Kasuistik der Hernia liiguino-properitoneahs Centralbl f Chir , vol xix, pp 
S2-S4, 1892 

Macread), J F C H A Treatise on Ruptures C Griffin & Co, London, 1893 
Moschcowitz, A V Inguino-superficial hernia (Kuester) Med Rec , vol lxin, pp 
52-55, 1903 

Moynihan, B G A Arris and Gale Lectures on the Anatomy and Pathology of the 
Rarer Forms of Hernia Lancet, pp 513-520, February 24, 1900 
Murray, R W Hernia, Its Cause and Treatment 2d ed P Blakiston’s Son & Co, 
Philadelphia, 1910 

No\aro, N Delle ernie inguino-interparietali (inguino-superficiah, inguino-interstiziali, 
inguino-properitoneali) Gass internaz di med , vol xx.iv, pp 3-6, 1921 
Oberst, M E111 Fall von incarcerirter Hernia inguina-properitonealis , Herniotomie , 
Heilung Centralbl f Chir , vol x, pp 65-6S, 1883 
Parise, J Memoire sur deux varietes nouvelles de hernies, la hernie inguinale mtra- 
lliaque et la hernie inguinale antevesicale Mem Soc de Chir de Paris, vol 11, 
PP 399-430, 1847-51 

Petit, J L Traite des maladies clnrurgicalcs, et des operations qui leur conviennent 
Mequignon l’aine, vol 11, p 217, Pans, 1790 - 

Remedi, V Quoted by Novaro 

Rokitansky, C A Manual of Pathological Anatomy, \ol 11, p 12 The Sydenham 
Society, London, 1849 

Russell, R H Inguinal Hermae Brit J Surg, vol ix, pp 502-508, April, 1922 
Schmidt, M Zur Aufrechterhaltung meiner Erklarung fur die Genese der Hernia 
lnguino-mterstitiahs und Hernia inguino-properitoneahs Arch f klin Chir , vol 
xh, pp 292-304, 1891 

Sellenmgs, A E Superficial Inguinal Hernia, with Report of a Case Med News, 
vol lxxxvi, pp 489-491, 1905 

Streubel, C G Ueber die Scheinteduction bei Hermen, und insbesondere bei einge- 
klemmten Hermen Leipsig, 1864 

Sultan, G Atlas and Epitome of Abdominal Hernias Translation from the German 
edited by William B Coley Philadelphia, 1902 
Tillaux, P De la hernie inguino-interstitielle , role du taxis dans cette hernie Bull 
gen de therap , vol Kxxi, pp 209-217, 1871 
Torrey, W S Inguino-properitoneal Hernia Annals of Surgery, vol vn, pp 161- 
170, 1888 

Trendelenburg, F Centralbl f Chir Original Referat , 1881 Cited by Gobell 
T wyman, E D Combined Inguinotemoral Hernia Surg Gynec and Obst , vol 
xxvii, p 182, August, 1918 

Venturoli Novi Comment acad scient mstitut Bononiens, T iv , 1840 Schmidt’s 
Jahrbucher, vol xxxm, p 233 Cited by Gobell 
Von Mosetig-Moorhof Fall von Hernia inguino-properitoneahs Wien med Wchnschr , 
vol xxxv, pp 257-260, 1885 

Wagner, A Ueber die Hernia properitonealis Dorpat, Schnakenburg, 1884 
Watson, L F Hernia, p 163 C V Mosby Co, St Louis, 1924 

Zeller Em Fall von Hernia inguino-properitoneahs incarcerata Median Corre- 
spendenzblatt des Wurttemberg artzl Landesvereins, No 32, 1887 Cited by Gobell 


1087 



DUODENAL HERNIA 

B\ Olin S Cofer, M D , and Harvard S Phillips, M D 

or Atlanta, Georgia 

FROM THF D* PWTMLNT OF SURGFRY OF fcMORY UNI\ LRSIT\ 

Within a period of three months, two cases of duodenal hernia were 
observed in the Surgical Service, Emory Division, Grady Hospital They 
are of unusual interest m that one was of the left side and one of the right 
side according to the classification of Moymhan Both cases were admitted 
with acute obstructive symptoms, the first diagnosed only by exploratory 
laparotomy with recovery, and the second diagnosed correctly but with a 
fatal termination 

From a search of available literature, the first description of duodenal 
hernia was by Klob, m 1861, who carefully described a case of the right- 
sided variety, though Trietz, in 1857, suggested the possibility of herniation 
at the duodeno-jejunal junction, describing anatomically the formation of 
the various folds and fossa: in this region 

A detailed analysis of reported cases was presented m 1906 by Moymhan, 
who, in his monograph, tabulated and explained the cases reviewed Some 
one hundred case reports weie embodied 111 this work and twenty of the 
patients recovered The anatomic and embryologic interpretations of the 
two cases here reported are drawn from the descriptions detailed by him, 
though careful operative observations were made in both cases, supplemented 
by autopsy findings in the second case 

In order to properly report 1 etroperitoneal hernia of this A'ariety, it is 
necessary to review the embryology of the abdominal structues The pres- 
ent theory is that, in common with most hernue, a congenital potential sac 
must be present, which, in duodenal hernia, is formed by a fusion anomaly 

The intestinal canal at the fourth week of mtra-uterine life is represented by a 
straight tube attached throughout its length to the mid-line of the body b> a dorsal fold 
of peritoneum, the primitive mesenterj The stomach develops from a dorsal bulging of 
the tube, to which the primitive mesenterv is attached, and a fold of peritoneum runs 
from the anterior abdominal wall, forming the lesser omentum 

Bj the sixth week, three segments supplied bv special arteries are found The first 
segment forms the stomach and duodenum and the cceliac axis is contained u ithin its 
mesentery That portion of the mesentery lying behind the stomach forms, with the 
growth of the posterior wall of the stomach and its development to the right, the greater 
omentum The head of the pancreas lies at the convex junction of the pylorus with the 
stomach The distal end of the duodenum, where later the duodeno-jejunal flexure is 
found, lies in the median plane of the body, possesses no mesenterv , and is therefore fixed 
to the posterior abdominal wall 

The second segment extends from the duodeno-jejunal flexure to the umbilicus and 
back to the posterior abdominal wall, the umbilical loop of Toldt, the two limbs of which 
are parallel and are united by a long, narrow mesentery containing the superior mesen- 
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teric artery This segment forms the jejunum, ileum, ciecum, ascending and trans- 
verse colon 

The third segment begins at the splenic flexure, includes the descending colon, 
sigmoid and rectum, and has a short, narrow mesentery, in which lies the inferior 
mesenteric artery 

The development of the peritoneal reflections of all the intra-abdominal organs is 
directlj influenced bj the growth of the organs themselves, and must of necessity occur 
within the narrow confines of the abdomtnal cavitj The stomach first lengthens its 
mesentery to form the greater omentum which extends without adhesions from the 
greater curvature to a dorsal position m the median line near the pancreas and spleen 
The duodenum, with its ends stationary in the median line and its convexity behind, 
becomes, with the head of the pancreas, closely applied to the posterior abdominal wall, 
and finalh bj growth of other organs loses most of its mesentery The second segment 
unfolds and enlarges rapidly in the proximal limb but more slowly in the distal limb 
so that the small intestines occupy the right half of the lower abdomen, and the caecum 
and large intestine are cramped into the upper left regions, later to assume slowly their 
normal positions The dorsal attachment containing the superior mesenteric artery 
trunk remains narrow and in a horizontal line Physiologic adhesions, though not 
thoroughlj understood, fuse lajers in certain locations, but not in others The fossa 
duodenahs dmdes into folds and fossae The pancreas, though first enclosed by 
peritoneum, loses the posterior la^er by fusion and migration The mesentery of the 
transverse colon blends with peritoneum covering the pancreas and the duodenum The 
greater omentum fixes bj fusion the trans\erse colon and forms the phrenocolic and the 
hepaticocohc ligaments The final fusion is the development of the posterior abdominal 
wall at the expense of the descending mesocolon, which explains the position of the 
hernia between the stomach and transverse colon in the first case here reported 

According to Moymhan, the duodeno-jejunal junction is divided into nine fossae, 
but only two of these are of sufficient clinical import to justify detailed description 
Herniation through the remaining fossae is extremely rare, but the proportional fre- 
quencj m which each fossa is found in cases of duodenal hernia occurring either through 
the paraduodenal or the mesenterico-parietal fossa is given below 

(1) Superior duodenal fossa, which lies to the left of the ascending portion of the 
duodenum, and is present in 60 per cent of all cases of duodenal hernia 

(2) The inferior duodenal fossa, or fossa of Treitz, lies to the left of the ascending 
portion of the duodenum between the third and fourth lumbar vertebra, and is present 
m 80 per cent of all cases 

(3) The posterior duodenal fossa lies behind the upper part of the ascending limb 
of the duodenum, and is usually present in some degree 

(4) The duodeno-jejunal fossa lies at the base of the transverse mesocolon, and is 
found in about 15 per cent of the cases 

(5) Inter-mesocohc fossa lies at the root of the transverse mesocolon, but runs 
horizontally in contra-distinction to the duodeno-jejunal fossa 

( 6 ) The paraduodenal fossa, described in 1871 by Landzert, lies to the left of the 
ascending limb of the duodenum and is bound above by a fold containing the inferior 
mesenteric vein, to the left bj' a fold containing the left colic artery, below by a meso- 
colic fold, and to the right by the mesentery of the small intestine Left-sided hernia 
usually occur through this fossa 

(7) The mesenterico-parietal fossa of Waldeyer lies behind the superior mesenteric 
artery and may be found by examining the first part of the meso-jejunum The orifice 
is to the left and the blind extremity to the right and downward Peritoneum of the 
left leaf of the mesentery lines the fossa, that of the right leaf covers the blind end 
and then is continued directly into the posterior parietal peritoneum The second case 
reported occurred through this fossa 

(8) The intra-duodenal fossa, which is not often present 
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(r )) Ihe jwrijcj mnl fossa also lies behind the superior mesenteric artery and is 
closely issociated with the fossi of Wnldcyer 

Casi T— (Figs i, 3, met 4) A negro malt, tlnrlv jins of igt, was admitted 
to Emory Division of Grad} Hospital at 9 30 1 M , July 30, 1930, in extreme abdominal 
pain and shock At 10 00 a m he had been taken evith sudden, agonizing and paroxysmal 
pain over the entire abdomen, followed by vomiting a few minutes later and had retained 
nothing since Notwithstanding the severity and constancy of the pain, he had not sought 
relief until twelve hours after the onset For the past two or three hours he had been 
voiding an ounce or two of urine every ten or fifteen minutes and felt as if the bladder 
w'ere filled Except for a gnawing pain in the epigastrium three or four hours after 
meals occasionally, there have been no digestive disturbances 

The family history is unimportant and the past history is irrelevant 
The temperature was 97 0 hahrenheit, pulse 84, and respiration 26 Leucocyte count 
was 14,100 with 81 per cent neutrophiles One-half ounce of urine secured by 
catheterization was negative 



Tig 1 — P loduodenal fossT (Mo> nbnn ) C'ise I Note left colic 'irter> Inter'll to inferior 
mesenteric vein, ANhich lies in left nnd upper falciform edge of fossn 


Physical examination yvas negative except for a s\ mmetrical tumor, wduch appar- 
ently filled two-thirds of the abdomen The tumor was smooth and firm and filled the 
lower abdomen and extended in the mid-line about four centimetres above the umbilicus 
There was a dull note upon percussion and the entire abdomen w'as exquisiteh tender 
A diagnosis of acute intestinal obstruction of unknown etiology was made Under ether 
ana;sthesia a long right rectus incision with the umbilicus at its upper third w'as made 
A smooth, symmetrical tumor, which occupied two-thirds of the abdomen and resembled 
and ordinary ovarin evst, was found The inferior pole telescoped the bladder, the 
omentum was stretched over the tumor and presented a moss-like appearance , the 
greater curvature of the stomach lay upon the superior pole and the small intestines 
W'ere not visible, nor could they be seen through the cyst-wall The cecum w'as exposed 
with difficulty but a redundant sigmoid w»as easily found The sac was incised and 
all the small intestines from the jejunum to the lower ileum yvere found within Reduc- 
tion was accomplished by unfolding the root of the mesentery, upon which the hernial 
orifice W'as found to be at the duodeno-jejunal junction Reduction w'as completed by 
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drawing the entire small intestine through the neck of the sac m the paraduodenal fossa 
The opening was closed by purse-string sutures, avoiding the inferior mesenteric vein 
Convalescence was uneventful and patient left the hospital m two and one-half weeks 

Case II — (Figs 2 and 5) A negro male, aged twenty-two, was admitted October 
9, 1930, at 7 pm Twentv-four hours before admission he had been taken with acute 
colicj pains, paroxjsmal 111 character, beginning in the epigastrium and radiating over 
the entire abdomen Persistent nausea and vomiting followed one hour later Bowels 
had moved twice, the last time with considerable gas six hours before admission 

A similar attack, lasting six or eight hours, occurred when he was eleven years 
of age 

When admitted he was m acute pain with knees drawn up The slightest palpation 
over any part of the abdomen was extremely painful, and marked rigidity, particularly 
on the right side, was present The abdomen was domed-shaped and though a definite 
palpable mass was not present, inspection revealed a ndgehke elevation running from 
a point to the right and below the umbilicus to the left upper quadrant with definite 



Fig 2- — Mesenterico parienl fossa of Waldo er (Moynihan ) Case II 
Jejunum is shown raised upwaid and to left Note superior mesenteric artery 
along superior and mesial border of fossa 

flatness throughout the rest of the abdomen The temperature was 98° Fahrenheit, 
pulse 90, and respiration 30 

Under spinal amesthesia a long right rectus incision was made and a large amount 
of dark reddish fluid escaped from the peritoneal cavity, after which four or five feet 
of gangrenous distended small intestine were extruded into the wound There was a 
mass lying under the posterior parietal peritoneum extending from just above and to 
the left of the umbilicus, obliquely downward and occupying the right side of the 
abdomen The colon occupied its normal position and it was found that the two loops 
of gangrenous intestines entered an opening at the root of the mesentery about the level 
of the umbilicus All the small intestine except four or five inches of viable terminal 
ileum and a four-foot loop of gangrenous ileum lying free m the abdominal cavity were 
found in the sac An enterostomy was performed after resection of the gangrenous 
loop, but no further operative procedures were carried out because of the precarious 
condition of the patient Death occurred twenty-four hours later and the autopsy 
findings confirmed the diagnosis 
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The first case was free from symptoms for eight months, at which time he was 
admitted with symptoms very similar to those originally present, except to a lesser 
degree, but operation revealed only multiple abdominal adhesions probably due to 
trauma from drawing the entire small intestine through the hernial orifice, but there 
A\as no evidence of a recurrence of the hernia The adhesions were released and con- 
valescence was uneventful, the patient leaving the hospital at the end of the third week 
He is now clinically well 
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In the care of vascular disease of the extremities, an accurate pre-opera- 
tive determination of the state of the circulation should be made To accom- 
plish this end many tests have been devised to ascertain the influence of 
vasomotor spasm, the adequacy of the collateial circulation and the patency 
of the mam channels Recently, in the publications of Brown , 3 White 18 
and Morton and Scott , 13 tests for the evaluation of vasomotor overactivity 
have been suggested The latter authors have demonstrated 13 the normal 
vasomotor gradient and the usual level of vasodilatation under given condi- 
tions and hence have been able to estimate, in any given case, how much 
of the peripheral vascular insufficiency is due to vasospasm and how much to 
organic obliteration 

In the large group of obliterative vascular diseases there have been no 
safe, exact methods foi the determination of the state of the vessels It is 
well known that in some of these disordeis— -for instance, tin ombo-angntis 
obliterans — the mam arteries are apt to be occluded and the circulation car- 
ried on by the smaller collateral vessels On the othei hand, as is frequently 
the case in periplieial arteriosclerosis, the smallei artenoles may be obliter- 
ated while the laiger trunks remain patent Thus it follows that investiga- 
tion of the arterial circulation in patients with oiganic involvement of the 
vessels should include information concerning not only the main channels, 
but also the smallei arteriolar blanches This is especially necessary if surgi- 
cal intervention is contemplated In the past, many mdnect methods have 
been applied to achieve this end The condition of the majoi arteries may 
be determined by palpation for perceptible pulsation m the vessels, by the 
application of the Pachon oscillometer 01 by the use of the recording sphyg- 
momanometer 14 Occasionally, valuable infoimation is obtained from a plain 
rontgenogram demonsti atmg calcification of the vessels, but this gives no 
indication of the patency of the lumen The circulation in the aitenoles and 
sub-papillary network of vessels may be judged by the appearance of the 
part, its temperatuie, its reaction to elevation or dependency, by the return of 
the color after blanching, by the absoiption of mtiadermal saline 01 hista- 
mine, by the Moschowicz test 01 other smulai tests Any one or all of these 
methods may give valuable information of an indirect natme and some of 
them should always be included in the loutine physical examination of 
patients with these disordeis For the most pait, the methods of physical 
examination by a competent observer will serve, without the use of special 
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tests to distinguish between the cases of mild and severe arterial obliteration 
But m many instances no such definite diffei entiation can be made and even 
with the use of all available tests there lemains a legitimate doubt of the 
extent of the damage 

The dnect visualization of the aitenal tiee with the main trunk, the 
blanches and the aiterioles is of inestimable value If the site and the extent 
of the involvement aie known appiopriate theiapy may be advocated Use- 
less amputation may be avoided, 01, if amputation is indicated, it may be 
advised with the conviction of its necessity and the exact level determined to 
assuie vascularity of the stump 

Since the desu ability of artenal visualization is so obvious, it is not sur- 
piismg that many mvestigatois have sought to perfect a method for its use 
Moniz, 12 Haiviei and Lemaire, 10 Biooks, 2 Singleton, 17 Carnett and Green- 
baum,° Saito, ct al , 15 and otheis, 1, 4 5 * 7 - 8 - 9 - u - 1(3 have reported on aiten- 
ography In general, sodium iodide oi iodized oils have been the opaque 
media selected It has been found that these substances possess disadvan- 
tages Sodium iodide in the concentration used has resulted in damage to 
the vessels with mciease in pam and gangrene, in symptoms of poisoning, 
and in death The iodized oils, on the othei hand, all have the common fault 
that the injection of any fatty substances into the blood-stream may lead to 
fat embolism with senous consequences and even death Some authors have 
not stressed these results even when deaths have occurred in then cases 
With the deletenous results following the use of these two substances, it is 
apparent why arteriogiaphy has never gained wide acceptance But there is 
every reason to advocate the proceduie as a diognostic method The fault 
has been with the opaque media used for the purpose Consequently, we 
have been on the aleit to find a medium which would give sufficient contrast 
to outline the vessels but which would have no deleterious local or gen- 
eral effects 

Many substances, including “uroselectan,” have been tried out on animals 
in this laboiatory without success until sodium-monoiodo-methane sulpho- 
nate (metluodol) was iound to be a satisfactory material for the purpose 
These laboiatoiy studies will be published elsewhere With the production 
of sodium-monoiodo-methane sulphonate* for intravenous pyelography, a 
compound was available foi artenal visualization that fulfilled the necessary 
requirements, namely 

( 1 ) The drug has already had a wide clinical use for intravenous pyelo- 
graphy and its safety with a dose of forty grains has been demonstrated 
Only twenty grams oi less m a 40 pel cent solution are lequired for arten- 
ography, so that the fear of a general deletenous effect is eliminated 

(2) The solution in the concentration used is sufficiently radio-opaque to 
give sharp definition of the vessels 

(3) Experiments on animals and clinical trials revealed no deleterious 

* Marketed as “skiodan” by the Winthrop Chemical Company 
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effect even on the damaged vessel walls Evidence of thrombosis was 
never found 

Animal E'l pet intents — Before methiodol was injected into patients with 
vascular disease it was necessary to prove its compatibility with the vessel 
endothelium and so somewhat higher concentrations were used than is neces- 
sary to produce good arteriograms 

Eight experiments were done on dogs These weie designed to determine 
if possible whether the drug caused irritation of the wall of the artery A 
40 per cent solution of methiodol produced satisfactory arteriograms while 
a 50 per cent solution was used m all of these experiments to intensify any 
deleterious effects upon the blood-vessel endothelium There is, of course, 
the criticism that the normal vessel may withstand greater concentrations 
than the diseased but clinical trial has so far been innocuous in our hands 

The following experiments were done (a) The solution was injected 
continuously for five minutes into the artery, ( b ) a segment of artery was 
isolated, the blood expressed from it, and a loop excluded by rubber-shod 
clamps This closed segment was filled with the solution for from one to 
five minutes before the clamps were removed and the circulation through the 
segment reestablished In this way it was felt that the maximum concen- 
tration was m contact with the vessel wall for as long as would ever occur m 
clinical use 

At the end of twenty-four hours and forty-eight hours, the specimens 
were examined, and sections were taken for histologic study In no case 
was theie gross or microscopic evidence of thrombosis or injury to the mtima 

Clinical Cases — Encouraged by the lack of’ any harmful local action on 
the vessel Avail in the experiments on dogs, it was decided to use the drug in 
clinical cases of obliterative vascular disease The drug is dissolved in 
fresh, glass distilled water, carefully filtered and sterilized by boiling At 
first a 50 per cent solution was used but it Avas later found that a 40 per cent 
solution was satisfactory and even lower concentrations xvill serve The 
operative method is as follows Without using a tourniquet, the femoral 
artery is exposed m Hunter’s canal and is separated from the femoral vein 
and nerve The casset containing the film is placed beneath the leg under 
the drapes and the Rontgen tube centred over the area to be studied The 
aiteiy is picked up on a tape and compressed between the thumb and finger 
to prevent admixture of the solution with blood The vessel Avail is punc- 
tured obliquely Avitli a new, sharp, No 20 gauge needle to Avhich is attached 
a fifty cubic centunetie syringe containing the methiodol solution Injection 
is begun and after about tAventy-five cubic centimetres of methiodol have 
been injected the film is exposed while the solution is still being forced into 
the artery The injection is stopped Avithout removing the needle Avlule the 
film is changed Then after injecting an additional tAventy-five cubic centi- 
metres, the second exposure is obtained AAdule the last five cubic centimetres of 
the solution are being forced into the artery After Avithdrarving the needle 
the pressure on the artery is released and a moment’s pressure Avith a 
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sponge stops all bleeding The elapsed time fiom the beginning to the end 
of the injection should be ninety seconds or less This is a very important 
part of the technical procedure Theie is a remarkable absence of bleeding 
with the aitenal punctuie done in this manner One patient with a systolic 
blood-piessuie of 280 millimetres of mercuiy was operated upon and not 
more than thiee 01 four diops of blood escaped from the puncture wound 



Fig 1 Fig 2 


Fig 2 — Case I All of the major arteries have been oc eluded and the circulation is being car 
ried on b> collateral channels The arrow points to an anastomotic loop which fills the lower part of 
the posterior tibnl artery 

Tig 2 — Case IV An arterial injection showing patent main vessels m the leg The arrows point 
to the well filled dorsalis pedis and posterior tibial arteries 

In all, eight cases were opeiated upon In one instance the femoral artery 
was so sclerosed that very little of the solution could be injected so that this 
case was excluded A brief resume of the remaining seven cases is given 

Case Reports 

Case I — F F, No 44,975 The patient was a seventy-three-year-old woman, a 
diabetic of eight years’ standing who entered the clinic with diabetic gangrene of the 
right foot The peripheral arteries were pulseless, the foot was cold and cyanotic and 
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there was pallor with elevation and rubor with dependency The gangrenous areas 
extended from the first and fifth toes up on to the lateral margins of the foot 

The day after admission, under spinal anesthesia, the femoral artery was injected 
with seventy cubic centimetres of 50 per cent metluodol solution The rontgenograms 
shown in Fig 1 revealed marked impairment of the arterial circulation A low thigh 
amputation was done and the patient had an uneventful convalescence 

Case II — M A , No 45,369 The patient was a sixty-year-old woman, a diabetic, 
who has had symptoms of vascular insufficiency in the right leg and who developed an 
ulcer on the right foot seven weeks ago Four weeks before admission a peri-arterial 
sympathectomy was done 111 another hospital without relief of symptoms 

For the past eight vears she has known that she had hypertension (systolic blood- 
pressure ranges from 200 to 280 millimetres of mercury) and two years ago she had 
a transient hemiplegia On examination the foot was cold, pulseless, and discolored, 
with a shiny skm There was marked muscle atrophy, the nails were hypertrophied, and 
the color of the foot was markedly changed by a shift in position There was gangrene 
of the third and fourth toes involving the web space and extending on to the dorsum of 
the foot 

Under general anxsthesia the femoral artery was injected with sixty cubic centi- 
metres of 50 per cent metluodol The films showed that all of the major vessels were 
obliterated and only a few of the smaller collaterals remain A mid-thigh amputation 
was done and aside from delayed healing of the stump, the cony alescence was uneventful 
Case III — W B, No 33460 The patient, a seventy -one-year-old man, a dia- 
betic, had a Gritti-Stokcs amputation of the right leg for diabetic gangrene a year 
before the present admission He now entered the clinic complaining of a cold, painful, 
discolored left foot Examination revealed the foot to be a reddish plum color with 
pigmentation of the skin of the calf The muscles were atrophic, the skin was dry and 
glistening, the nails were hypertrophied the skm was colder than normal and the dor- 
salis pedis and posterior tibial arteries did not pulsate The popliteal pulsation was felt 
and the recording sphygmomonometer showed a normal popliteal pulse 

Under local infiltration anaesthesia, the popliteal artery was exposed and thirty 
cubic centimetres of 50 per cent metluodol injected The artery was so deep in the 
wound that a right-angle needle designed for peritonsillar infiltration had to be used 
During the course of the injection the patient complained of cramps in the leg which 
ceased as soon as the injection was discontinued This was thought to be due to the 
hypertonicity of the solution 

The rontgenograms revealed onlv moderate involvement of the arterial tree and 
a popliteal vein ligation was decided upon and performed 

After operation the color and temperature of the foot improved and pain ceased At 
the time of discharge, his condition, to use his own words, “was a lot better” There 
was no evidence of a harmful effect of the arteriogram and a follow-up examination six 
weeks after operation revealed continued improvement 

Case IV — A R, No 46,568 The patient was a forty -y ear -old woman, a diabetic 
who entered the hospital with gangrene of the foot of two weeks’ duration Examina- 
tion revealed a toxic, sick woman with gangrene of the first toe and medial side of the 
foot There was sclerosis of the peripheral vessels with marked swelling and cedema of 
the foot and lower calf The discharge from the affected area was v ery foul and gas 
bubbles were demonstrated bv rontgenograms 

Immediate operation was done under spinal an-esthesia The femoral artery r was 
exposed m Hunter’s canal and injected with thirty cubic centimetres of 50 per cent 
solution of metluodol The leg was amputated through the mid-thigh and the wound 
left open Convalescence was uneventful The wound closed by second intention and 
the bone was covered by drawing down the flaps with skin traction 

The arteriogram (Fig 2) showed the main vessels and collateral channels to be 
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patent down to the level of the ankle Amputation might have been avoided if the 
patient had been seen earlier, before gas-bacillus infection had occurred 

Case V — B McS , No 46,563 This case was a sixty-two-year-old male who was 
admitted with the complaint of chronic ulcers on the foot of nine months’ duration 
A few da\s prior to admission gangrene of the great toe developed The foot was blue, 
cold and pulseless There were foul-smelling indolent ulcers over the heads of the first 
and fifth metatarsals and early gangrene of the great toe was apparent The urine was 
sugar-free and the blood-sugar level was normal, so the lesion was considered to be on 
an arteriosclerotic basis 

Under spinal anaesthesia, the femoral artery was injected with thirty cubic centi- 
metres of 50 per cent metlnodol The arteriogram showed in Fig 3 slight involvement 
of the major arteries and obliteration of many of the collaterals A mid-thigh ampu- 
tation was done The patient had a slow convalescence from poor healing of the stump 
Case VI — L M , No 46,106 The patient, a woman of sixty years, entered the 
hospital with symptoms of myocardial failure of six months’ duration Two days before 



Fig 3 — Case V The arteriogram shows a normal popliteal and upper posterior tibial arteries 
The anterior tibial is obliterated at its origin So much of the detail of these films is lost b> repro 
duction that a drawing nas made of an actual tracing to show the anastomotic loops like a “Medusa 
head”) around the point of obliteration of the anterior tibial artery 

admission she began having pain in the right leg Examination revealed the classical 
symptoms and signs of rheumatic heart disease with mitral stenosis and auricular 
fibrillation The right leg was cold, blue, pulseless and tender There was beginning 
gangrene between the third and fourth toes The popliteal pulse was perceptible A 
diagnosis of embolism of the lower part of the popliteal artery was made Too great 
an interval had elapsed for embolectomy 

Under ether anaesthesia the femoral artery was injected with forty cubic centimetres 
of 50 per cent methiodol solution Photographs of the rontgenograms are shown in 
Fig 4 The filling of the collateral branches is well shown A drawing of the embolus 
is shown 111 Fig 5 A low thigh amputation was done, the patient made an uneventful 
recovery 

Case VII — M E, No 47,302 The patient was a sixty-seven-year-old woman, a 
diabetic, who entered the clinic with gangrene of the third toe, left, which originated 
from an infection of two weeks’ duration Examination showed gangrene of the third 
toe with involvement of the base of the second and fourth toes with oedema of the foot 
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and signs of a sub-plantar fascial abscess The dorsalis pedis pulse was present but 
that of the posterior tibial was absent , however, the clinical impression was that the 
circulation was adequate 

Under spinal anaesthesia the femoral arterj was injected with thirty-five cubic 
centimetres of a 40 per cent metluodol solution It will be seen from Fig 6 that this 
concentration was sufficiently radio-opaque to give a good arteriogram and the films 
meal that the clinical impression of the circulation was confirmed 

The second, third and fourth toes were amputated and the sub-plantar fascial abscess 
was drained The patient made a good recovery from the operation and there was no 
indication that the arterial injection did harm to the peripheral vessels of the leg 

Discussion — In two instances, amputation was not done after the injec- 
tion and theie was no indication of a detrimental effect from the aiteriogram 
In the lemammg five amputated cases, dissection of the vessels revealed no 
damage to the ultima or thrombosis resulting from the injection In one 
case the popliteal artery was injected This is not recommended for the deep 
wound prevents easy injection and might well embarrass the surgeon in case 
of haemorrhage The exposure of the femoral artery in Hunter’s canal is 
easier, permits of more accurate injection and allows the surgeon to letain 
command of the situation under any circumstances 

The cases presented have all been instances of obliterative arterial disease 
It is conceivable that the method could be used to demonstrate many other 
pathologic processes Among these may be mentioned aneurism, arteno- 
venous communications, deep phlebitis, the state of the perforating branches 
of varicose veins and the demonstration of tumors In fact, work has already 
been done in this clinic using the method for cerebral arteriography in cases 
of brain tumor The future will decide the indications for use of the method 
in other conditions but if it is restricted to the obliterative arterial diseases 
alone, this should be of sufficient value to justify it 

SUMMARY 

(1) A method of arteriography using sodium-monoiodo-methane sulpho- 
nate (metluodol) has been proposed This substance in a 40 per cent solu- 
tion is sufficiently radio-opaque to give good definition of the vessels of the 
leg No local or geneial harmful effect from the intra-arterial injection of 
this substance has been noted in our cases 

(2) The experience with animal experiments and with seven cases of 
obliterative arterial disease of the extremities is reported 

(3) Illustrations are given of the accurate definition of the site and the 
amount of arterial obstruction 111 cases of obliterative vascular disease 
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GANGRENE OF THE FINGER FOLLOWING DIGITAL NERVE 

BLOCK ANAESTHESIA 

By John H Garlocic, M D 
or New York, N Y 

FROM TJIESFCOVD SURGIC VL DI\ ISION OF TIIE NEW 1 ORIC HOSPITAL 

During the past two years I have seen four cases of such unusual interest 
and importance as to uairant lecorchng them m surgical literature These 
foui patients presented almost identical histories, clinical couise, treatment, 
and complications, theieby piactically eliminating the element of chance m 
the occurrence of the unfoitunate end-result in each instance 

All text-hooks on general surgery and anaesthesia and the special mono- 
graphs on the hand speak of the ease with which operations may be done on 
the distal half of the finger with the aid of digital nerve block anaesthesia 
The usual description of this procedure includes proper stenhzation of the 
finger and hand, the application of a tight tourniquet (catheter or rubber 
band) about the base of the finger and the injection of 5 per cent 01 1 per 
cent freshly prepaied novocame solution on the lateral aspects of the fingei 
just beyond the tourniquet so as to infiltrate the digital nerves and the tissues 
surrounding them The reason given foi the use of the tourniquet is that it 
prevents rapid absoiption of the novocame solution by lymphatics, thereby 
prolonging the period of anaesthesia which, under oidmary circumstances, 
varies from twenty minutes to one and one-half hours Following comple- 
tion of the operation, the tourniquet is removed and sensation returns soon 
after 

I venture to say that this procedure is executed daily hundreds of times 
the world over That it is not without danger and presents serious draw- 
backs as it is ordinal lly carried out, is evidenced by the fact that each of the 
following four cases, twenty-four to forty-eight hours latei, developed a dry 
gangiene of the fingei distal to the point of injection of the novocame, neces- 
sitating amputation As far as I am able to determine, this complication 
has not been described before 

CASE REPORTS 

Case I — M L , male, aged forty-three years, was referred by Dr C H Fornell 
fifteen days after the receipt of an injury to the left thumb On March 11, 1930, a piece 
of a needle from a sewing machine entered the left thumb, lodging in the nail bed at 
about the level of the lunula On the following day, he consulted a physician who, after 
placing a rubber band tourniquet tightly about the base of the thumb and injecting novo- 
caine solution on the dorsum distal to this point, removed the needle The tourniquet 
was removed after a half hour Two days later, a bluish discoloration of the end of the 
thumb was first noted This gradually became more pronounced until a bluish-black 
hue was noted A definite line of demarcation developed at about the level of the 
interphalangeal joint Three or four days later the patient began to experience 
severe pain 
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When I saw the patient, he presented a well-defined dry gangrene of the left thumb 
with an irregular clear-cut line of demarcation at the level of the mterphalangeal joint 
(Fig i ) There was no sensation in the gangrenous area and needle puncture drew no 
blood There was an area of marked hyperesthesia just proximal to the line of demar- 
cation, but there was no evidence of infection X-ray examination was negative, as 
were also urinal;, sis, blood sugar, and Wassermann Partial amputation of the thumb 
was advised, but the patient persistently refused to have this done A spontaneous 
amputation resulted by the end of August, 1930 Since then the patient has been well 

Case II— Miss J P , aged twentj-mne rears, was referred b> Dr M L Pinco eleven 
days after the original injury On February 9, 1931, she accidentally stuck a pin into the 
right middle finger near the paronjclual tissue on the outer side On the following day, 
severe pain was experienced and she consulted a plnsician who stated that infection 
was present and advised incision After placing a rubber-band tourniquet tiglith about 
the base of the finger, he obtained digital nerve block amesthesia with 1 per cent novo- 
caine injected on both sides A small incision was made and a drop or two of pus was 
obtained The tourniquet was removed after fifteen minutes On the following day it 



of tourniquet 

was noted that the distal half of the finger w r as blue and cold The color became pro- 
gressively darker during the next few days and the part was anxsthetic 

Examination eleven days after the injurj showed a sjmmetrical dr\ gangrene of 
the right middle finger with a clear-cut line of demarcation about one-quarter of an inch 
distal to the proximal mterphalangeal joint (Fig 2 ) The gangrenous area was com- 
pletely anaesthetic and needle puncture drew no blood All the laboratory examinations 
were negative 

On February 21, 1931, the finger w'as amputated at the proximal mterphalangeal 
joint The wound was left wide open Healing took place b> granulation and was com- 
plete by March 28, 1931 She has remained well 

Pathological examination of the amputated finger showed thrombosis of the digital 
vessels The thrombi were apparently well organized The nuclei of the connective 
tissue cells were very indistinct (Fig 3 ) 

Case III — W K , aged twentj -nine years, was first seen two weeks after a splinter 
of wood entered the pulp of the right index finger at its tip An anterior closed space 
infection apparently developed which was treated with wet dressings for two days, fol- 
lowed by incision without aivesthesia at a hospital As the pain was not relieved, the 
patient consulted a physician who, after placing a small catheter tightly about the base 
of the finger, obtained nerve block anaesthesia with 1 per cent novocaine solution br 
lateral injections An incision was then made The part was then soaked in warm 
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Epsom salts solution On the following day the dorsum of the finger distal to the distal 
crease was blue, while the anterior aspect appeared dead white By the fifth day the 
end of the finger was black and malodorous 

Examination two weeks after the original injury showed a symmetrical gangrene 
at the end of the right index finger with gangrenous necrosis of the skin and subcu- 



Fig 3 ■ — Case II Microscopical section of amputated finger taken transversely through the level 
of the nail base Section made after decalcification The organized thrombi in the digital blood 
vessels are visualized 

taneous tissues on the dorsum of the entire finger (Fig 4 ) The line of demarcation 
anteriorlj was at the distal flexion crease The whole finger was exquisitely tender 
due to infection beneath the gangrenous skin on the dorsum All laboratory examinations 
were negative Partial amputation was advised and carried out through the centre of 



Anterior \ 


Fostermr 


Fig 4 



Fig 5 


Fig 4 — Appearance of finger on first examination in Case III ‘A” indicates the site of 
application of tourniquet “B” represents the area of gangrenous skin on the dorsum “C” represents 
the line of demarcation anteriorly at the level of the distal flexion crease 

Fig 5 — Diagrammatic sketch of condition found in Case IV, showing the well defined line of 
demarcation on all aspects of the thumb “A” represents the exact site of application of the 
tourniquet 


the middle phalanx The necrotic skin on the dorsum was excised Healing took place 
by granulation without incident The amputated finger was too necrotic for satisfactory 
microscopical section 

Case IV — L L , aged twenty-two years, was seen in consultation with his physician 
on January 10, 1931 Four days before, a piece of needle accidentally entered the pulp 
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of the left thumb I he. patient immediately went to his doctor who, after much difficulty, 
removed the foreign body The operation apparently yvas performed under strict aseptic 
precautions After skin sterilization, a small rubber catheter yvas placed snugly about 
the base of the thumb Digital nerve block an-esthesu yvas obtained by injecting freshly 
prep ired i per cent novocainc solution 1 iterally About 6 cubic centimetres of this 
solution yvere used before aiicesthesia yvas complete The operation lasted a little over 
an hour Upon removal of the tourniquet, bleeding yvas moderate That night, the pain 
yvas very severe On the folloyving day, the end of the thumb yvas dark blue and 
m'esthetic 

Three days later examination shoyved a symmetrical dry gangrene of the end of 
the left thumb with a yvell-defined line of demarcation at the distal flexion crease 
(Fig 5 ) There yvas no evidence of infection General physical examination yvas 
negative Urinalysis, blood examinations and X-ray were negative Partial amputation 
yvas advised and yvas carried out by the attending phy sician Healing took place without 
incident Unfortunately, the amputated finger yvas not preserved 

Discussion — It is of interest to speculate as to the exact mechanism 
behind this unusual occurrence Each patient was a young adult and pre- 
sented nothing abnormal on general examination There was no evidence 
of arterial disease and all laboiatory studies were negative It would seem, 
therefore that the cause was a local one When the first case was seen, it 
was thought that, possibly, the novocame solution had been injected directly 
into the digital vessels, causing thrombosis Subsequently, this was consid- 
eied highly improbable In no instance was an occlusive dressing used after 
operation, nor was a carbolic salve applied In each case, wet dressings of 
saline boric or magnesium sulphate solution were used and these yvere not 
unusually hot 

It yvill be remembei ed from the case reports that the attending physician 
placed a rubber-band or catheter tourniquet tightly about the base of the 
finger before injecting the anaesthetic solution This yvould produce tyvo 
effects, maiked local slowing of the blood-stieam and local pressure injury 
to all tissues included m the constricting effect of the tourniquet I believe 
that the question of the sterility of the novocame solution can be answered 
by the absence of subsequent infection at the site of injection However, 
it is piobable that the mechanical presence of the solution in the tissues just 
distal to the point of consti iction of the tourniquet yvas an added factor in 
the development of the gangrene Individual ldiosynciasy to noyocame might 
be considered as a possible etiological factor Hoyvever, three of the patients 
had had pievious experiences yvith novocame amesthesia, yvith no unusual or 
untoward effects 

After consideration of all the facts, it would seem leasonable to assume 
that the mechanism of production of the gangrene yvas as follows The tight 
application of a thin tourniquet caused marked local slowing of the blood- 
stream and tissue injury included in its constricting effect The latter caused 
injury to the endothelial lining of the digital vessels, thus favoring throm- 
bosis The injection of a solution distal to this point constituted an addi- 
tional mechanical insult, f wither favoring thrombosis That all the digital 
vessels were not involved m each instance is evidenced by the fact that, in 
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two cases, the gangrene was not symmetrical and presented an irregulai line 
of demarcation Micioscopical section of one of the amputated fingers 
showed definite thrombosis of the digital arteries 

I believe a real lesson is to be learned from these four cases In the first 
place, it is distinctly hazaidous to use a tourniquet of narrow calibre because 
the local tissue lnjuiy is more centralized A broad application is safer 
Secondly, for the usual incision and drainage, it is unnecessary to occlude 
the arterial supply by tightening the tourniquet as far as it can be pulled 
The purpose of the tourniquet is to prevent lapid absorption of the anaes- 
thetic agent and not to obtain a bloodless field If the latter is necessary, as 
in looking for foreign bodies, a propeily applied Esmarch bandage is more 
effective and certainly safer If these facts aie remembered and if the neces- 
sary precautions are taken, the complication described in this communication 
should never occur 

CONCLUSIONS 

(1) Four cases of gangiene of the fingei following digital neive block 
anaesthesia are described 

(2) After careful consideration of all the available facts, the cause for 
this complication is undoubtedly a local one 

(3) The essential factor is a thrombosis of the digital vessels produced 
by the tight application of a narrow tourniquet which causes local tissue 
injury and maiked slowing of the blood-stream An added factor may be 
the mechanical presence of the anaesthetic agent distal to the point of con- 
stnction of the tourniquet 

(4) The prevention of complications of a similar nature rests with the 
care with which a tourniquet is applied about the base of a finger A tourni- 
quet of narrow calibre should be avoided and, for ordinal y purposes, occlu- 
sion of the arterial supply is contra-indicated 

(5) When a bloodless field is desired, a properly applied Esmarch band- 
age is more effective and safer 
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STATED MEETING HELD MAY 13, 1931 

ABDOMINAL HODGKIN’S DISEASE WITH INTESTINAL OBSTRUCTION 

Dr Alfred Stillman presented a woman, forty-three years of age, 
who had been suffering for five years with attacks of nausea, vomiting and 
distention , at first apparently from injudicious eating, but gradually increas- 
ing in fiequency Two years ago she had an operation for haemorrhoids 
Eight months before admission to Roosevelt Hospital she had been to St 
Lukes Here a Wassermann was i plus She came to Roosevelt Hospital 
because for five days she had been unable to retain anything on her stomach 
She has lost fifty pounds in weight m seven months 

Physical Examination — Showed peristaltic waves in lower abdomen No 
masses could be felt nor the liver or spleen Laboratory findings were 
Haemoglobin, 84, red blood-cells, 4,600,000, white blood-cells, 4900 with 
76 per cent polymorphonuclears and 24 pel cent lymphocytes Blood- 
pressure, 114/30 No free liydrochlonc acid 111 gastric test meal X-ray of 
chest was normal X-ray of the intestines showed considerable dilatation of 
numerous coils of small bowel, suggesting an obstruction of the small bowel 
Unne showed sugar twice and red blood-cells twice 

At operation, Novembei 13, 1930, a quantity of clear straw-colored fluid 
was aspirated from the abdominal cavity and this cultured later a staphylo- 
coccus albus In the small intestinal wall, some few feet from the lleo-ciecal 
valve, there weie several small, whitish masses two to three centimetres in 
diameter and umbilicated In the mesentery of these loops was a matted 
mass of glands very firm in consistency and discolored as by hiemor- 
rhage The small gut above was dilated and hypertrophied and that below 
was normal 

One gland was removed for diagnosis An enteroenterostomy was done 
between a loop above and one below the obstruction This operation gave 
considerable relief but now, six months afterwards, she is again suffering 
from obstruction She was presented because the retroperitoneal type of 
Hodgkin’s disease is rare, and obstruction also is not common The patho- 
logic report was Hodgkin’s disease 

CHOLECYSTENTEROSTOMY FOR OBSTRUCTIVE JAUNDICE 

Doctor Stillman presented a woman, forty-one years of age, who had 
been suffering fiom jaundice for five and one-half weeks She was unable 
to keep anything on her stomach The vonntus consisted of gastric contents 
and no bile The stools were clay-colored and the urine dark She com- 
plained only of occasional throbbing pain 111 her light side near the costal 
margin She had lost some weight The liver was not tender, was smooth, 
and its edge felt three inches below costal margin Phthalem dye failed to 
show the outline of the gall-bladder and did not identify gall-stones 

At operation, November 27, 1929, the common duct was found dilated 
but the gall-bladder contained no palpable stones A probe passed into 
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opening made in the common duct seemed to stop at the papilla of Vater 
The duodenum was opened opposite the end of the probe, which was then 
lifted to bring the papilla better into view The probe entered the duodenum 
but it was not certain that it did not make a new opening to do so The 
cause of the obstruction was not determined so an anastomosis was made 
between the duodenum and gall-bladder, using the incised wound already 
made m the duodenum 

Post-operatively, she was given calcium chloride for oozing On Decem- 
ber 2, hemorrhage from the wound was alarming Some sutuies were 
removed and a bleeder located and ligated Up to December 9 clots were 
removed from wound at dressings December 16 the common-duct tube was 
removed On the forty-thud day bile stopped draining and the stools 
became brown 

Since her discharge about ever)'' two weeks she has had pain 111 the gall- 
bladder region, chills and fever Otherwise she feels well and hei weight 
remains normal The question in this case is whether a stone has been 
missed or is it a case of infection tluough the anastomosis ? 

Dr Henry W Cave remarked that patients often had chills, fever and 
pain m the right upper quadrant when a stone has been left behind or has 
re-formed, 01 theie has been an infection by way of the anastomosis A 
few years ago surgeons were divided as to which was the best procedure — 
cholecystduodenostomy or cholecystgastrostomy In that connection, he dis- 
cussed a case 111 whom a choledochoentei ostomy was done with a Murphy 
button The patient made a satisfactory convalescence and had an excellent 
late result He was a man sixty-eight years of age who, 111 August, 1927, 
had pain in the right upper quadrant accompanied by elevation of tempera- 
ture He was admitted to the Roosevelt Hospital, after three days’ obseiva- 
tion the gall-bladder was removed It contained a large stone The wound 
w^as drained from the upper angle He continued to drain and lost about 
seventy pounds in weight, apparently through the persistent biliary fistula 
At the time of the operation the common bile-duct had been examined, but 
no stones found One hundred nine days after the choledochoenterostomy he 
re-entered the hospital with clay-colored stools and a persistent biliary fistula 
He was again operated upon and an attempt made to shunt this persistent 
fistula into the stomach It was then thought there was an obstruction in the 
lower part of the common bile-duct The common bile-duct proximal to this 
obstruction was markedly dilated Adhesions were quite dense at the longer 
end of the common bile-duct, so that it was impossible to tell definitely 
whether a stone was present in the papilla of Vater A Murphy button was 
first placed m the common bile-duct and anastomosed to the duodenum This 
button was passed on the ninth day post-operative The wound healed pri- 
marily He was discharged after three weeks He made a very uneventful 
recovery Three months later he had gained fifty-eight pounds in weight 
He has remained well since The use of the Murphy button was advan- 
tageous particularly in this case, as it v r as a much quicker proceduie than 
doing a suture operation Some time had been wasted in trying to dissect 
out the original biliary fistulous tract and in a patient his age he w^as 
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not in too good d condition As fai as Doctoi Ca\c knew, this was 
the only instance where a Mtnphy button had been used to do a 
choledochoduodenostoniy 

Dr Frederic W Bancroi i said that m doing a eholeeystgastrostovny 
the use of the Murphy button provides a most satisfactory means of doing 
anastomosis in those cases where it is advantageous in the first forty-eight 
hours to have a dischaige of bile In bleeding cases, also, it may prevent 
bleeding around the sutures 

Dr Wintield Scott Schley referied to a case he had ten years ago at 
St Lukes Hospital of a woman with marked obstructive jaundice m which 
exploration showed a small, haid pancreas The duodenum v as near and an 
anastomosis was made between the gall-bladder and the duodenum The 
anastomosis was quickly done using a small button with reinforced gut suture 
She passed the button two years later after a sharp attack of pam in upper 
abdomen Seven years later she was admitted to the emergency ward with 
an acute, gangienous pancreatitis, from which she died It is surprising 
that such a small, haid, conti acted pancreas could (actively) function for 
such a length of time, and interesting that she should subsequently develop 
an acute pancreatitis causing death She was apparently m excellent health 
on her visits to the follow-up clinic during these intervening yeais Jaundice 
had entirely cleaied following hei operation 

Dr John Douglas called attention to the sedimentation time instead of 
the bleeding time in the blood in cases of obstructive jaundice He said that a 
disadvantage in the use of the Murphy button was that it might fall into 
the gall-bladder and the patient subsequently have more pam because of this 
This happened m one case of his and there was severe hamionhage and the 
patient died as a result of a second operation While the Murphy button is 
expected to go into the stomach, it can fall back into the gall-bladder Doctoi 
Douglas had one case in which the patient had an abscess between the gall- 
bladder and the duodenum and came back with seveie jaundice after 
cholecystectomy It was subsequently necessary to do a lateral anastomosis 
by the sutuie method between the common duct and duodenum If there is 
a large dilated duct there is no difficulty in making the anastomosis between 
the duodenum and the common duct In regard to the question of dissecting 
out the sinus and mseiting it into the stomach, one should nevu try to 
dissect the sinus beyond the livei margin, for if one tries to dissect it away 
from the edge of the liver one always gets into the sinus 

Doctor Stillman rejoined that, so far as he knew, the sedimentation 
test was not used at the Roosevelt Hospital The clotting and bleeding 
time of jaundice cases are taken and when these aie prolonged calcium 
chloride is given In the case under discussion anastomosis to the stomach 
seemed simpler because of the deep position of the duodenum It was done 
by the ordinary suture method In those cases where severe bleeding is 
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feared the Muiphy button may be useful As to whether there is moie 
chance of infection extending to the liver when the anastomosis is made in 
the stomach 01 the duodenum, the speakei thought there was little difference 
and anastomosed that viscus which was easiest to bring up At the first 
opeiation there was no stone seen or felt 

HEMANGIOMA OF THE ERECTOR SPINiE MUSCLE 

Dr Edward D Truesdell presented a woman, thnty years of age, who 
had suffered fiom backache foi five yeais or moie The pain had been pai- 
ticularly tioublesome at night, tending to weai away during the day-time 
Pam was situated m the middle and lowei pait of the back and was nevei 
associated with any other symptom Upon inspection there was a slight 
prominence of the legion just to the left of mid-line and below the twelfth 
rib There was no discoloiation of the skin, there was no tenderness and 
the swelling faded off into the suuounding tissues without a definite limit 01 
circumscribing outline An exploratory incision was made Nothing was 
found m the subcutaneous fat When the fascia covering the elector spime 
muscle was incised, the undei lying muscle immediately bulged into the 
incision, as though under considerable tension The muscle was a pale 
brown m color, obviously pathologic, but did not have the appearance of a 
vasculai tumoi The diseased portion of the muscle removed was about the 
size of a hoi se-chestnut There has been no further backache, the patient 
using her back vigorously in the course of her usual duties While the gross 
appearance of the specimen lemoved did not suggest the nature of the 
trouble the microscopic examination levealed the presence of a hemangioma 

The subject of pnmaiy hemangiomas of stuated muscles has been thoi- 
oughly studied by Dr John Staige Davis, who, in 1908, repoited a series of 
six cases of his own and 147 cases derived from the literature up to that 
time Again in 1930 Doctor Davis added eleven new personal cases, foity- 
eight cases appearing m the hteratuie since his first article, the total being 
212 m all He believes these tumoi s foi the most part to be congenital in 
origin, but may be aggravated by tiauma, also that the tumors are raiely 
multiple or malignant He has found that pain is their chief symptom, this 
being piesent m five out of six of his first cases and nine out of eleven of 
his second series The pam is appaiently due to pressuie upon the nerves 
or to involvement of the neives in the tumor itself Pam also is moie likely 
to occur m the long nanow muscles Theie may be some functional impair- 
ment of the muscles involved, while the tumoi s are not usually tender, nor 
need there be discoloiation of the overlying skin While injections, actual 
cauteiy, electrolysis, X-ray and radium may be employed, he believes that 
excision is the best tieatment The majonty of the cases have occurred in 
the muscles of the face, neck and extremities, those of the trunk being much 
less common 

Dr Seward Erdman had not considered pain in connection with heman- 
gioma a significant feature until he had a case last winter with pam in the 
lrnei aspect of the thigh Operation was done for lymphangioma There 
was no blood m the cut specimen The patient, a girl of nineteen, had gieat 
pam and tenderness over the swelling, which was two inches m diameter 
It elevated but did not involve the skin The mass lay deep 111 subcutaneous 
fat After lemoving it en masse the gioss appearance of a cut section resem- 
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bled the cellular arrangement in a rubber sponge There was ho blood m 
it, but only clear fluid and Doctor Erdman assumed it to be angioma The 
mother insists on the prenatal origin of this “birth-mark” and recounts while 
pregnant with this child, she, the mother, was hit on the inner side of the 
thigh with a pear which caused a black and blue spot and believed at the 
time this would mark her child, and, sure enough, when the child was born 
a similarly situated mark was found 

ANATOMIC TUBERCLE OF THE THUMB 

Dr GuiLroRD S Dudley presented a man, twenty-eight years of age, 
a pathologist He has always been quite well and gives no past history of 
infection by or susceptibility to tuberculosis It has been his custom to per- 
form autopsies with bare hands 

On September 30, 1930, he inflicted an incised wound about one quarter 
of an inch in length upon the skin of the dorsal aspect of his left thumb at 
the level of the metacarpo-phalangeal articulation This accident occurred 
while sectioning a lung extensively diseased by caseous tuberculosis The 
wound bled freely, was washed at once with running water, later was bathed 
with alcohol, and the incident dismissed from his mind Primary union took 
place, but by October 5, 1930, a slightly raised erythematous area about 
three-eighths of an inch in diameter had appeared at the site of the injury 
By October 10, 1930, this papular lesion seemed fully formed and showed a 
very small, superficially ulcerated zone at its central point An occasional 
droplet of serous fluid appeared from this ulcer but at no time was there 
any evidence of active secondary infection There was no pain, no adenitis, 
and no systemic symptom Early in November, 1930, the lesion was treated 
by two therapeutic exposures to the X-ray Following the second treatment 
the area of redness increased slightly 111 size but, in a few days, returned to 
its original condition 

On November 25, 1930, the lesion was excised undei the pre-operative 
diagnosis of anatomic tubercle This was performed undei novocaine infil- 
tration anaesthesia and, at the time, it was thought that the excision had been 
sufficiently wide to assure a complete cure The skin edges were approxi- 
mated under moderate tension and primary union took place thioughout 
except at the distal extremity of the scar At this point there developed an 
indurated papule about one-eighth of an inch in diameter, and, as m the 
instance of the first lesion, superficially ulcerated at its central point After 
more than two months’ unsuccessful treatment with the quartz mercury lamp, 
the second attempt at operative cure was undertaken On March 1, 1931, 
under nitrous-oxide anaesthesia, the recurrent tubercle was excised widely 
and the defect coveied with a full-thickness skin graft taken from the 
upper arm This procedure was successful and the region involved is now 
healed completely 

Histologic examination of the first tubercle showed all the characteristics 
of an epithelioid tubercle without caseation In addition, tubercle bacilli were 
found in a specially stained section The second specimen also showed 
typical Langhans giant cells m an epithelioid tubercle without caseation 
lubercle bacilli were not found m this section 

Doctor Dudley also presented a second patient, a man, who is serving 
an mterneship 111 a hospital It has been and still is his custom to perform 
autopsies with bare hands His past and family history are completely nega- 
tive for tuberculosis In September, 1930, solely as a matter of interest, he 
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had a Mantoux test foi tuberculosis performed This was negative (i-io 
dilution) 

Eaily m Januaiy, 1931, he inflicted an incised wound of slight extent 
upon the skin of the dorsal aspect of his left thumb at the level of the 
metacaipo-phalangeal articulation This accident occurred while the hand 
was submerged m tuberculous pus within the thorax m an effort to remove 
the larynx The wound bled freely, was washed at once with running water, 
and tincture of iodine applied On the following day the wound was 
le-opened purposely, again allowed to bleed freely, and tincture of iodine 
lepeated Pi unary union took place, but within a week, a slightly laised 
erythematous area almost one-half inch in diameter had appeared at the site 
of the injury The lesion was not painful unless traumatized, and there 
were not systemic symptoms Thiee weeks aftei its appearance the papule 
was treated by one therapeutic exposure to the X-ray Two days later two 
tendei, palpably enlaiged lymph-nodes weie present in the left axilla and the 
papule supeificially ulcerated at its central point A second X-ray treatment, 
given one week following the first, seemed again to be followed by increased 
activity within the local lesion with further enlargement of the axillary nodes 
Theie were no additional constitutional symptoms and X-ray of the chest 
showed no active or healed tuberculosis After ten days’ rest m the country 
the axillaiy nodes subsided and the patient returned to the city for excision 
of the tubeicle 

This piocedure was carried out undei general anaesthesia by Dr Carl 
Burdick A wide aiea of skin was removed and the defect coveied with a 
full-thickness skin graft taken from the thigh This graft is now eight weeks 
old and is attached firmly There remains still a small ciust on its ulnar side 
which is to be allowed to detach itself spontaneously 

Histologic examination showed typical Langhans giant cells 111 an epithe- 
hoid tubercle without caseation Tubercle bacilli were not demonstrated 
These two cases were piesented because of the comparative lanty of 
this manifestation of tuberculosis It is a disease confined almost exclusively 
to pathologists, although butchers may develop a bovine type of tubercle 
From the point of view of the pathologist, it is not so extremely uncommon 
At Bellevue Hospital, wheie approximately 2,500 autopsies are performed 
annually (the second largest autopsy service m the world), the Director of 
Laboi atones, Dr Douglas Symmers, estimates that about twenty-five ana- 
tomic tubercles have occurred during the past fifteen years In this period 
of time almost 250 internes, resident pathologists, etc , performed autopsies 
Thus, as consideied by occupation, the infection takes place m somewhat less 
than one in every ten individuals The experience gained from these two 
cases would seem to indicate that the most satisfactory type of treatment is 
immediate wide excision, with skin grafting to cover the defect 

Doctoi Tiuesdell said that some twenty-five years ago tuberculous infec- 
tions of wounds of the feet were occasionally seen 111 children at St Mary’s 
Hospital for Children At this time it is probable that many more children 
ran barefooted than at present, and also that the bacillus of tuberculosis was 
more generally disseminated in the dirt of the street than now The usual 
history was that there had fiist been some small cut or laceration of the sole 
of the foot, which had healed as usual but had soon reopened and continued 
to dischaige Upon incision of this area a localized tuberculous process was 
found to exist It was not infrequent that following such a condition in the 
foot the femoral lymph-nodes became involved in a tuberculous infection 
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CHRONIC OSTEOMYELITIS OF THE TIBIA 

Doctor Dudley presented a woman, twenty-eight years of age, who was 
admitted to the Second Surgical Division of Bellevue Hospital, April 30, 
1931, complaining of pain and swelling of the right leg She stated that an 
enlargement in the region of the right ankle, which seemed to vary m size 
from time to time, was first noticed about eighteen months before hut that 
not until twelve months later did she suffer from any pain This pain was 
situated in the upper third of the leg and accompanying it there appeared a 
swelling in this region Since then this swelling has extended progressively 
to involve practically the entne leg, and motion at the knee-joint has become 
restricted Although pam was one of her complaints upon admission, this 
symptom has not been a prominent feature and is present only upon walking 
She gave no history of chills 01 fevei and to hei knowledge has had no 
previous illness which would throw any light upon her present condition 
She had been told that a blood test taken elsewhere about six months ago 
was reported to he negative She has had but one pregnancy and this ter- 
minated spontaneously at two months She has gamed twenty pounds in 
weight during the past year Theie is a diffuse enlargement of the entire 
light lower leg from the knee to the ankle, particulaily marked in the upper 
half Many supeificial distended venules aie seen within the skm on the 
anterior aspect of the lower half and slight oedema m the region of the 
ankle Tenderness to pressure was only of moderate degiee, but was more 
pronounced m the uppei half of the leg Profuse perspiration was piesent 
on the entne leg but not on otliei sui faces of the body Upon palpation the 
swelling was ot bony, hard consistency and apparently caused by involve- 
ment of the tibia Extension of the leg at the knee-joint was restricted 
slightly A few firm lymphatic glands were palpable in both inguinal regions 
General physical examination showed a somewhat highly arched palate and 
slightly unequal pupils which reacted piomptly to light and accommodation 
but no other stigmata of congenital lues Temperatuie, pulse and respira- 
tion were normal 

The laboratoiy lepoited 4,200,000 red blood-cells with 50 per cent of 
hemoglobin and marked central achromia of the cells White blood-cells 
were 10,000 with 74 per cent of polymoi phonuclears Ui inanalysis was 
normal (no Bence-Jones piotem) The Wasseimann reaction was four plus 

The X-ray depaitment reported chiomc osteomyelitis of the entne shaft 
of the tibia with bony scleiosis and periosteal thickening extending to and 
involving the lower end of the conespondmg femur Radiographic exami- 
nations of the remaining long bones, the skull, and the thorax were negative 
Since then discussion has centied about the probability of luetic osteo- 
periostitis and the decision to test the result of anti-luetic ticatment has 
been reached 

She is presented to the society because of the interest attached to the 
diagnosis 

Dr Leon T LeWald said that his impiession was that this condition is 
not osteomyelitis, as he believed it lacked the classical signs, as far as the 
X-ray was concerned Involvement of the lower end of the femur is not 
distinct in the X-iay film, but piovided there is such involvement it might 
well be due to a secondaiy metastatic lesion Pie recalled a snnilai case in 
a young woman in whom there was complete swelling of the leg fiom the 
knee down It looked like osteomyelitis but lacked the chaiacteristics of this 
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disease in legal d to pain and suppmation Biopsy -was peifoimed by Di 
Wdham B Coley and theie was sonic question as to the exact histologic 
pictuic The pathologist said it was a secondaiy manifestation of a hypei- 
nephioma Theie weic some changes which wcie similai to those m tins 
case which might indicate malignancy In Baltimore, they have woiked out 
an elahoiate chart by which they tiy to make a positive diagnosis of a given 
bone tumoi This case was submitted to Doctoi Bloodgood’s clinic and they 
lepoited that it might be a metastatic lesion, but that in their expenence 
secondaiy growths did not occui below the knee-joint 01 below the elbow, so 
the case was still left m doubt Doctoi LeWald said that m his experience; 
secondaiy metastatic lesions have been seen below the knee and beyond 
the elbow 

Dr Allen O Whipple asked why lues had been so generally 
ruled out in tins case consideimg the positive Wassermann, early termina- 
tion of pregnancy, unequal pupils, lack of leucocytosis and sabie-shaped 
appeal ance of the bone 

BACTERIAL SYNERGISM IN DISEASED PROCESSES 

Dr Frank L Meleney lead a paper with the above title for which 
see page 961 

Dr Allen O Whipple expiessed his appreciation of this woik done by 
Doctor Meleney Aside from the ongmal charactei of the work itself the 
value of an investigation of this sort 111 the development of a bacteriologic 
research m the general suigical seivice is great This is but one example of 
the help and benefit Doctor Meleney and Doctor Haivey and other woi leers 
m that laboiatoiy have been to the Suigical Seivice of the Presbyterian Hos- 
pital Aside from this individual piece of reseaich, the beneficial effect of 
having men on the service who aie familiar with both the bactenologic and 
surgical applications becomes definite, as well as constant, in the study of 
wound healing and the efforts to improve piunaiy healing in clean wounds, 
and m the technic of the operating room Doctor Whipple paiticularly 
called attention to the work done m Doctor Meleney’s laboratory in regard to 
the stenlization of catgut and he trusted the Buieau of Standards would in 
future demand standai dization in the stenlization of catgut, which has been 
veiy deficient in some of the catgut manufactured 
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HEAD OF FIBULA IN HIGH AMPUTATIONS OF LEG 

The remarks of Doctor Marks, m the Annals or Surgery, May, 1931, 
vol xcm, p 1 1 18, regarding the disposition of the head of the fibula m high 
amputations of the leg suggest the following practical points 

The removal of the fibular head makes a smooth and conical shaped 
stump, prevents the secondary pain and disturbance caused by the bone end 
It also permits the operator to resect the external popliteal nerve (and inject 
it with alcohol) at a higher level, thus obviating some of the chances of 
amputation neuroma and its sequences 

Objections to the removal of the head of the fibula are 
It involves more cutting and a more prolonged operation 
In removing the head the operator may (a) cut into the knee-joint 
unknowingly, or ( b ) connect the amputation wound into the knee-joint by 
opening the bursa about the head of the bone and the interosseous membrane 
This bursa may connect by a small passage or be a real accessory pocket of 
the knee-joint itself 

Should the amputation be elective and aseptic no untoward result may 
follow If the amputation is one of urgence, as many high amputations are, 
or if they concern infected tissues, or tissues devitalized -which may slough 
or become infected, the fibula head had best be left m situ to guard against 
infection spieading into the knee-joint I have seen several such unhappy 
infections and their sequences after removal of the head of the fibula in 
septic and potentially septic legs m civil practice and also in those encoun- 
tered a few years ago in France and Belgium 

Kellogg Speed, M D , 
Chicago , Illinois 

THE PRODUCTION OF PEPTIC ULCER AFTER SECTION OF 

THE GASTRIC NERVE 

This study was made with the purpose of determining if sectioning the 
nerves to the stomach m any way modified the development of peptic ulcer 
produced by a standardized method It seems reasonable to assume, from 
what has been written on the function of the vagus nerves and splanchnic 
nerves m relation to the physiological processes of the stomach, that these 
nerves might be significant m the development of ulcer, particulaily since 
Durante 3 was able to produce superficial ulcers in rabbits by merely dividing 
these nerves Carlson 2 stated that combined section of the vagus nerves 
and splanchnic nerves results practically m permanent hypotonus of the 
stomach except under conditions of prolonged starvation Alvarez 1 has 
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stated that the vagus nerves carry the stimuli which give rise to psychic 
secietion of gastric juice and that the splanchnic nerves have an inhibiting 
action serving to quiet the digestive tract, but that the action of these nerves 
on the stomach and bowel is generally transient McCrea and McSwmey 5 
have shown that the pylorus derives a portion of its nerve supply from a 
large blanch of the vagus neive which passes from the region of the cardia 
to the liver C H Mayo 7 has expressed the belief that both duodenal and 
gastnc ulcers are m all probability accompanied by pylorospasm, he has, 
theiefore, divided this branch of the vagus nerve m cases in which it was 
evident that the tiouble m the stomach was leflex Hartzell 4 has shown that 
section of the vagus nerves definitely decreases the acidity of the gastric 
secretion 

Mann and Williamson 0 described a method foi experimental production 
of peptic ulcei Briefly, the method consists m seveimg the duodenum from 
the pjdorus and turning m the end of the duodenum The first part of 
the jejunum is sectioned and the distal of the two ends thus made is anas- 
tomosed end-to-end to the pylorus The proximal of the two ends made by 
sectioning the jejunum is anastomosed side-to-side to the terminal portion 
of the ileum B;y this ariangement all of the duodenal secretions, mixed 
with the bile and pancreatic juice, are diamed far enough from the stomach 
to pi event leguigitation of the duodenal content into the pyloric legion of 
the stomach The jejunum, which has been placed in a position similai to 
that of the normal position of the duodenum, receives all of the gastric 
secietions, without any possibility of their being mixed with the secretions 
which are poured into the duodenum Under such circumstances, the usual 
site for the foimation of ulcer is on the dorsal wall of the jejunum laterally 
to the right of the long axis of the bowel, I centimetre or more distal to 
the anastomosis 

Three series of experiments were performed m each of which three 
normal, healthy dogs were selected All operations were performed under 
ethei anaesthesia and with strictly aseptic technic Intestinal clamps were not 
used Following operation all the dogs received the usual mixed food and 
in addition milk and syrup 

In the first senes of experiments, which was the control for the investiga- 
tion, duodenal drainage was instituted surgically unmodified by any other 
procedure In the second series, preliminary section of the splanchnic nerves 
was performed This was done by completely stripping the adventitia from 
all the vessels in the coeliac axis After the animals had recovered and had 
regained any weight which initially they might have lost, duodenal drainage 
was instituted surgically In the third series, the vagus nerves were sec- 
tioned in a preliminary operation In order to be sure that the nerves were 
severed they were cut in the thorax They were picked up on each side 
of the oesophagus, just above the diaphragm, and about one centimetre was 
excised from each After the animal had recovered from this operation, 
duodenal drainage was instituted surgically 

1117 



BRIEF COMMUNICATIONS 


Briefly, the results were the development of a typical peptic ulcer in each 
experiment, except in one in which the vagus nerves had been sectioned 
Section of nerves to the stomach did not prevent the development of 
ulcer m that portion of the intestines which received the gastric content after 
measures had been taken to diam the duodenal secretion away from that 
region 
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STRANGULATED EPIPLOIC APPENDIX SIMULATING 

APPENDICITIS 

Torsion of the epiploic appendix giving rise to acute abdominal symptoms 
may be easily confused with acute appendicitis In more than 50 per cent 
of the cases reviewed by Johansson, the diagnosis of acute appendicitis was 
made, in no case was the correct diagnosis made before operation The 
case reported here is of intei est because of the rarity of the condition, and 
because it is the lesult of true torsion, the meso-appendix being involved 
secondarily 

A woman, aged thirty-three years, was admitted to hospital June 6, 1931, because 
of pain in the right lower quadrant of the abdomen The pam had not been se\ ere as a 
rule, and was relieved by rest in bed for a few hours She had ne\er had any acute 
attacks of abdominal pam associated with nausea or aonuting She had been constipated 
and occasionally some pam in the right side was associated with defecation A diagnosis 
of chronic recurrent appendicitis was made 

June 9, 1931, the abdomen was explored The uterus and adenexa were normal 
The gall-bladder felt normal and did not contain stones The appendix, however, was 
long and was attached to a tumor about two centimetres in diameter low in the pelvis 
The tumor was the result of a twisted epiploic appendix of the sigmoid , circulation to it 
was completely cut off The tumor was attached to the sigmoid by a tlnn pedicle about 
one and one-quarter centimetres long and was removed -without difficulty The appendix 
also was removed 
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1 lie appendix was 6 by 06 centimetres The serosa was slightly injected, otherwise 
it did not show cudence of infection The tumm attached to the meso-appendix meas- 
ured 2 be i 8 centimetres It was lobulated and imiltilocular and contained clear fluid 
The diagnosis of a strangulated epiploic appendage was verified m the laboratories of 
Hie Mayo Clinic Recovery was mice artful tnd the patient left the hospital on the 
twelfth post-operative daj 

Lesions arising in the epiploic appendix aie generally considered due to 
some intei feience with the blood supply Strangulation may take place 
slowfy oi suddenly and is usually associated with the formation of cysts 
Klmgenstein has noted that these cysts may become as laige as about 5 centi- 
metres m diameter, they may not become infected, but there is frequently 
consideiable inflammatory reaction, which results m adhesions to neighbonng 
organs and acute abdominal symptoms may ai lse 



Fie 1 — Stiangulated epiploic appendage attached to the meso appendix 

Klmgenstein, 111 1924, reviewed from the literature fifty-three cases of 
which twenty were due to toi sion and retained attachment to the colon, twelve 
were loose bodies within the peritoneal cavity and twenty were associated 
with hernia The first two gioups are of especial significance 

The term epiploic appendix originated from Meckel The appendages 
which consist of finger-like pouches of peiitoneum containing varying 
amounts of fat are found along the whole of the large intestine except the 
rectum, they aie moie numerous in the transveise and pelvic colon The 
various courts of the large intestine do not enter into their formation Their 
number varies but Johansson quoted Robinson as having noted about 100 
In the cases in which hernia is a complication the interfei ence with circu- 
lation is easily understood However, it is believed that in many of these 
cases torsion occurs within the hernial sac The epiploic appendix may 
become distented with fluid The cystic masses may become infected and 
give use to symptoms simulating intestinal obstruction Operation is usually 
peifoimed for strangulated hernia and the tiue condition is discovered 
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In the cases generally referred to under the term mtra-abdommal torsion, 
it is not so easy to understand the interference with circulation Payr has 
suggested that disproportion between the artery and vein is the cause Occa- 
sionally the epiploic appendix has been found twisted one or more times on 
its pedicle Necrosis of its pedicle may occur and the appendix drops off, and 
remains a foreign body m the peritoneal cavity There are twelve of these 
cases on record These cases, however, are not of especial clinical interest, 
the condition is usually found during laparotomy for some other condition 
Two other types of torsion may occur which are of more clinical signifi- 
cance Gradual interference with the blood supply may result m a chronic 
inflammatory mass and this may become attached to the omentum or as in the 
case reported the appendix forms a potential means of mechanical intestinal 
obstruction 

In still another type the epiploic appendix becomes distended with fluid 
but retains its attachment to the colon Cystic masses about 5 centimetres in 
diameter have been reported as retaining their attachment to the colon by 
long pedicles These may or may not become inflamed Sometimes most 
acute abdominal symptoms may arise necessitating immediate operation 

The diagnosis is extremely difficult In none of the twenty cases of tor- 
sion necessitating immediate operation, reviewed by Johansson was the diag- 
nosis made pre-operatively Appendicitis is the most common diagnosis 

Bean M Palmer, M D , and 
J E Hardman, M D , 
Youngstown Ohio 
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